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1.0 INTRODUCTION 

The Region 6 ARCS Contractor, MK-Environmental Service• and ICF TtehnolOgy (MK/ICF) , was 
tasked by the U.S. Envirorvnental Protection Agency (EPA) undor ARCS Contrtct No 6& W9-0025 
and Work Assignment No. 30-6.JZZ to complete \ho SCloenlng Sne Inspection (SSI) of Cabot 
Landfil. (AR0983269275) in Cabot. Lonoke Counly, Arkan• ... origlnaUy tasked under Tecnnlcal 
Olreettve Oo<:Umont {TOD) Fo&-9002· I 6 10 \he Region 6 Fltld lnv91tlgation Team (Fm. The 
MK/ICF Task Manager relied on th• Information provided by \he previous FrT Task Manager to 
finish this task. Additional data collection was conducted on a limited basl1 

1.1 SCREENING SITE INSPECTION OBJECTIVES 

The SSI evaluates the potential risks associated with hazardous wast• generation, atorage and 
disposal at the site. H expands upon data collected during tho Prellmlnary Assessment (PA) and 
ldentltes data gaps. lnformati<>n obtained during Iha SSI 1uppor1S Iha management decision of 
whether Iha site proceeds to the Expanded Stto lnSpoctlOn (ESI) or recelvos tho ctassiftcatlon ot No 
Further Action under tho Superfund Amendments and Reauthorization Act (SARA) 

2.0 SITE DESCRIPTION AND OPERATIONAL HISTORY 

This aK:Jon addresses site location, operational history, source c;tlaractorizatlon, potential 

.itemate sources and past or cu«ent regulatory status of the site 

2.1 SITE LOCATION 

The Cabot Landfill iS located v. mile west ot the northem end ot Wlllle Ray Road In Cebot. 
LonOke County. Manses The legal desenption of the landfil property Is Lot 1. Lot 2 and the 
southWeSt quart8f of Loi s of SectiOn 6 T ownsl'lop 4 North. Range 9 West (Rel 42) The 
geographic.I coordlnal 05 ate 34°59'4S' noon talltucM 111'<192°01 'oa' west longitude (Rel t , p 1) 
(Agure I) A potential hazatdouS waste site ldenlJllcalj()n torm. EPA Form 207<>-8, was comple1ed 
as a result of a citizen's complalnl (Rel I 5) The c:rtizen stated that the landfiU had receivod 
wastes from the VerUC Superfund Seta In JacksOl'Mle. Arkansas (Rel 15 Rel 16. Roi 17) 

2.2 OPERATIONAL HISTORY 

The landfill was primarily used tor the disposal ot domestic. commt1cial and industrial wastes. 
The 19ndfill also received and d"posed ol used Illes The 1110 was expanded via purchase of 
private hOldings by the City ot Cabot In December 1en (Rel 2 , p 3) (Agur• 2) The City ot 
Cabot owns \\8 25 aaes ot which 14 9 Is permitted to be used as a landfill (Rot. 1, p 1 : Rat 5, 
p . I; Rel . 42). Tho State ot Mansas Commission on Pollution Control and Ecology permitted 
8.4 aaas tor landfill use on July 25, 1975 and approved an 1dd1tlonal II 5 1eras on Match 16, 
1981 (Rel. I , p. 1: Roi. 5, p. 1). A State Inspection condU<:led on June 24, 1980 lound that the 
19ndfill had extended beyond l1S permitted or approved boundaries (Rel. 34, p. 4) Thero Is no 
docUmentallon avallablo as to the extent the landfill has exceeded Its 14.9 acres permlttod 

boundary. 

Cabot Landfill was cited by the Arkansas Department of Pollution Conltol and Ecology (ADPC&E) 
tor exceeding permitted boundaries, leachate problems, and overall •poor housekeeping" (Roi. 
34) An AOPC&E Inspection on February 18, 1981 revealed lhlrty·tour 55-gallon drums on-site 
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(Ref. 34, p 1; Rel 39, p 1) The ma,o11ty of the drums were labeled paint sltipper 111d several 
drums were bulging at the ends (Roi 39, p I) The drums wcro addrossod to be shipped to 
Falcon Jet of Utlle Roel<, Atk111sas One dfum was labeled Oreamhne M111ufaC1urlng, Cabot, 
Ark111su. Two drums of Penwalt E·Z Strip were resting on their aides and leaking Thora wu 
also one drum of adhosive thal had been leaklng (Raf 311, p 1 ). Tho druma were removed lroM 
the landfill by the depositor at the request or the Clly ol Cabot (Ral 7). 

A realdJnt neat the landfill stated that there Is an abandoned well beneath the landfill. Ha also 
claimed that thero are springs located In the landfill The well Is plugged end is not located In 
either o f the landfill's cells (Raf. 7) 

Wastes disposed at the site were eupposed lo have been covered dally with 6 Inches or 
compaC1ad soll. A final cover consisting of 2 leel of compacted r.lay and 4 Inches o f topsoil was 
to be applled and seeded at closure The landfiH w11 75% cloaod by December 22, 1986. Final 
closure was scheduled for September t5, 1987 by the ADPC&E (Roi. t , p . 1; Rel. 40). 

A PA roport was prepatod by Ecology and Environment, Inc. (E&E) for tho EPA undor Tochnlcal 
Directive Document (TOD) FQ6.9009-14, on October 31 , 11191 (Ref. t , p t). The on-sll.e 
reconnaissance inspeC1ion for completion ol lhe SSI was conducted January 26, 11191. The FIT 
team Included Michael Watson, Team Leader, and Julie Koke, Site Safety Officer of E&E. They 
wera accompanied on-site by Mdy Dedman, Pubic Work• Supe!Vlsor, City of Cabot, Arkansas. 

1 , a local resident, was Interviewed 111d consented 10 have his well sampled dunng 
tne sampung inllestlgation. 

Th• site was easily accessible and nol restricted by vegetation or debns The landfJl is in a 
remote area and Is not fenced or guatded The landlil enttance road Is blocked by a gate. The 
ground cover Is thick and healthy. Stressed vegetation was not noted anywhere on-site. The 
FIT did not detect any noticeable odors Bridging appears to have occuired on-stte with the 
rnultlllt collapse at some limo 1n the past (Roi 46). 

2.3 SOURCE EVALUATION 

1 lle only docvmented source at the City of Cabot Landfill 11 the lan<lfiU Itself The lllldlilf 
consisted of two cells and the permitted capacity was 14 9 acres (Rel. 1. p. 1) The City of Cabot 
was cited for numerous violations by the AOPC&E for placing wute outside of the permitted 
area; the actual area that received wastes Is not known. There Is no documentation stating 
whether the cells of the landfill were lined, and the City of Cabot Landfill h11 a history of 'poor 
houtekHplng• (Rel. 34). There are two leachate 1p1lng1 originating from below the l111dfill 
(Figure 2) . These springs feed Into two drainage ditches that eventually feed Into Four-mile 
Creek (Rel. 11). Sampling of both the sediments and water from these leachate seeps Indicated 
the presence of hazardous constltuonts, Including polynuclear aromatic compound•, emanating 
from tho landfill {Tables t and 2) (Appendix A). The landfill Is covered by a 2-foot compactlKI 
clay cap; however, during the on.site reconnaissance tho FIT nol od places whore the landfill cap 
had bridged and collapsed causing break• or depression• In the cap aurlace, In addition to the 
lllldfill, three otl"er potential on·site sources exist: two tire waste pllea and an on·slte pond. The 
tire plies are marked on a site sketch contained In the on-alt• reconnaissance log book prapared 
by Ecology and Environment, Inc.: howevor. no othor information regarding the tire pies exist 
(Rel. 43). Two on·site ponds are present at the landfill. Documentation suggests the ponds are 
used as stock ponds and that deer typically utilize the ponds as a water source. 
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TABLE 1 

IF HI IA<.I Fll.lu;u !:; :;or 
AS LE!.IBLE A5 THIS LABEL , 
IT IS Dllf; TO THE QUALITY 
OF TllF. ORIGINAL . 

SOURCE SAMPLES: SOIL ANALYTICAL RESULTS 
(All Concentrmtlona are Elrpreued In Parta Per Mllllon) 

9-os 1.()3 8-01 8.05 l-07 Contlmlnant 
C-around> (Spring No. II (Spring No. 1) 

~ .... ,. 
!9lock Pond) l>ujlkMe) 

Copper 6.10 26.10 18.70 8.20 4.9 

Cyanide ND 2.00 ND ND 0.20 

Chlorobenzene ND ND .003" .oor' ND 

Calcium 264 1,450 715 790 1,150 

Iron 31 ,300 94,000 32,500 40,400 22,800 

Magnesium 355 n11 1,090 871 636 

Xylene ND ND ND .002 ND 

Naphthalone ND ~ ND ND ND 

Phenanlhrene ND 3gJ ND ND ND 

Anlhracene ND 091J ND ND ND 

Auoranlhene ND 4eJ ND ND ND 

Pyrene ND 4eJ ND ND ND 

Benzo(a)anlhracene ND 19" ND ND ND 

Chrya- ND 21J ND ND ND 

Benzo(b)lluoranlhene ND .1s' ND ND ND -
Benzo(k)lluorenlhene ND 17" ND ND ND 

Benzo(a)pyrene ND 17" ND ND ND 

lndeno(1 ,2,3-<:d)pyrene ND .12" ND ND ND 

NO Nol 0.ected 
J Elllmlled Concentr•lon due 10 TCt. - tn.n CAOL or TCl wllll QA/QC o.A ol c:onlrOl llmltl 



TABLE 2 

II' II, i ,1<.t: ftl.'lllJ i!> NOT 
AS 1.um11.1. AS Tl!IS LABEi. , 
IT IS our TO THE QUALITY 
or THF. ORIGINAL. 

SOURCE SAMPLES: WATER ANALYTICAL RESULTS 
(All Concent11rtloM are ExprMHd In Parta Pat' Mllllon) 

W-01 W-OS W-43 W-47 ContM*\lnl (lping-1) (lpingHo.1, fltlt"'I No. 21 ..._,_. 
Ollplcll8I 

Iron 15.SJ 17.a' 58.:r' 4.~ 

Magn&alum 17.9 17.9 .11600 3.47 

Chloroethane .oor .011 NO NO 

Carbon Olsulftde .oo:r' NO NO NO 

1, 1 ·Dlchloroethane .oo:r' 004J NO NO 

S.nzene NO NO 008" NO 

Phenanthrane NO NO oo:r' NO 

Fluoranthene NO NO oo:r' NO 

Pyr- NO NO .oozl NO 

Benzo(1)enttvacene NO NO ()()1 J NO 

NO Nol Otlecl9d 
J ~Co_.,.,.,_ IO TO. leu lhln CROl. 0t TO. Ml\ QA.QC ou ol - -



2.4 POTENTIAL ALTERNATE SOURCES 

TF ll lA\, I l1 l> JS :-OUT 
AS U.GIRLt; AS THIS I.ABEL, 
IT IS oui; TO TH• QUAJ.l TY 
OF Tll[ ORIGINAi.. 

There are thtee ACRA laciitles located within the 4-mBe radius or the facility (Rel. 19) No 
CERCLA or Natlonll Priorities Ust (NPL) faethtles were ldentllktd within a 5 mile radius (Rel 18, 
Ref. 2G, Ref 29). 

2.5 REGULATORY STATUS/ACTIVmes 

Between February 1981 and September 1985, the AOPC&E cited Cabot Landfill lor numerous 
vloletlons, Including unsatlsfac1ory final cover; leachate observed at the alto; leachate entering 
a water course; Improper handling of speclRI waste; operation did not correspond with 
engineering plans; access not limited to operating hours: unsatisfactory accoH roads; evidence 
or open burnlng: waste not confined to manageable areas; Improper spreading or waste: 
Improper compacting o f waste: unsatisfactory da~y cover; unsatisfactory Intermediate cover: 
Improper drainage: unapproved salvaging or wa1te1: permit not posted at site: accepting 
un11pproved wastes, unsatisfactory litter control: lnddequato reJOrds; and dumping wosta Into 
water (Roi. 34, pp. 1 - 14). The landfill was scheduled for final closure on September 15, 1987 
by the AOPC&E (Roi. 40). A potential hazardous waste stte ldentiflcation, EPA Form 2070-8, was 
completed lor this facility on September 6, 1990 (Ref. 15} A PA report was prepared by E&E for 
the EPA under TOO Number F0&9009-14, on October 31 , 1991 (Rel I . p 3) 

3.0 ANALYTICAL RESULTS 

3.1 PREVIOUS ANALYTICAL RESULTS 

There -r• no analytical results within the site ftl .. that were rtvJewed by th• previous FIT Task 
Manager 

3.2 SAMPLING METttODOLOGY 

Alt field activities were conducted In accordance with FIT Simpling Standatd Operating 
Procedures. Samplng occurred on March 5, 1991 The sampling team consisted of Mlchllet 
Watton, Team Leider: Lana Robinson, Site Safety Ofli<:ef: and team members, Lonnie GUiey, 
~reg Sttaughn, 111\d Kurt Soutendijk or E&E. Th• aamptlng toam wu accompanied by Andy 
O«tman, Pubic W011<s Supervisor, City or Cabot, Arkansas 

Seven aoil, nven surface wator and four drinking W11ter samplH wore collactod. Samples were 
anelyzed using ROU1ine Analytical Services (RAS) lor lull Target Compound USt (TCL) and Terget 
Analyt• Ut1 (TAL) compounds and cyanide The sampling tocations and rationales are dapiciad 
In Figure 3 and Table 3. 

Soil and surlace water samples were shipped lor 0111mlght delivery via F•d•r•I Express to the 
appropriate Conttact Laboratories Program (CLP) laboratories. Drinking water samples were 
shipped to the EPA Laboratory In Houston. Tex1S. 

3 
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3.3 SSI ANALYTICAL RESULTS 

Sowc• Soll Sampln 

I ~ 1111 ,\l,f, I l L. t.ll IS ~UT 
AS l.f.lolRll AS THIS LABEL , 
IT IS UUE TO THE QUALITY 
Of Tiii. ORIGINAi,. 

lnorg111lc analysis or tile sotl samples lrom Spring No 1 (S-01 111d S-05) and Spong No 2 (S-03) 
lndlcaled the presence of high concentrations or Inorganic constlluants, however, due to high 
b.ekoround concentrations (S-06). only tile follOW1ng compounds were detected at 
concentrations greater than tlvee times background: cop~r. calcium 111d magnos'um In Sample 
S-01 , calcium In Sample S-05; end copper, cyanide, calcium 111d Iron In Sample S-03 (Table 1} 
(Append'IX A). 

Organic analysls of the soil samples from Spring No. 1 (S-01 and S-05) and Spring No. 2 (S-03) 
Indicated the presence of numerous organic constiluonts. The followlng compoundo wore 
dalecled et concentrations greater lhan threo times background Naphthalone, phonantllrono, 
anthracene, ftuorantllene, pyrane, benzo(a)anthracene, chryseno, benzo(b)Ouoranthone, 
benzo(a)nuoranlllane. and lndeno( t , 2,3-cd)pyrer>e were deloctod In Semple S-03 end 
clllorobenzene was detected In Samples S-01 and S-05 (Table 1) (Appondax A). Methylene 
chloride, numerous phthalales and acetone were also detected In tho samples, however, they 
are common laboratory contaminants and the presence of these compounds In the samples are 
suspect. All concentrations ol organic constituent• are considered estimates due to the fact that 
concentrations are above Instrument Oetoctlon Umlts (IDL) but below Contract Required 
Ouantltallon Limits (CROL). 

Inorganic analysis of Iha water samples from Sprong No 1 (W-01 and W-05) and Spring No. 2 
(W-03) Indicated the presenco or inorganic conststuents, however, this may be due In part to 
regional, elemental concentrallons In oolh soils 111d water (Table 2) . No bacl<ground levels are 
requtr9d for source samples; however, due to the high conc9ntratlons or inorganic constiw.ncs 
In native sotls and in the background sample, tho water samples -e compared to tho sample 
taken from the on-site stoci< pond (W-07) The toaowtng compounds were detected great• than 
lhrM bmes background· Iron and magnesium In Samples W-Ot and W-05 rrom Spring No. t , and 
Iron In Sample W-03 taken lrom Sprong No 2. 

Organic analysis or the water from Spring No. 1 (W-Ot and W-06) and Spong No 2 (W-03) 
Indicated the presence of num•ous organlc conslltuenta The following compounds were 
delect9d: carbon disulfide end H dlchloroethene n Samples W-01 and W-05. end benzene. 
phenanthrene, nuoranlhene, pyreno, and benzo(a)anlhracene In Sample W-03 (Table 2) 
(Appendix A) Melhyteno chlorlde, numerous phthalates and ace1one were also detected In the 
samples; however, they ate common laboratory contaminants and the presence or these 
compounds In the samples Is suspect. All concentrations or organic const11uent1 are considered 
estlmales due to the ract lhat reported concen11aUons are at>ove IOL but below CROL 

Stodc Pond 

Two umples (S-07 end W-07) were collected from the on·slle stock pond to de1ermlne II 
hazardous constituents in the landfill leachate were migrating to the pond. Analysis of tho 
sediments lrom tho pond revealed only the presence ol cyanide at low concentrations In the 
pond. Cyanide was also present In tho soil from Spring No 2, llowevor, review or analytlcal data 
revealed the presence or cyanide In wator samplos as a possible laboratory contaminant. 

4 



Ground Water Pathway Samples 

TIU f t I 
AS l.f:G IRl.f. AS 1it1 S LABt:L , 
IT I~ 11111: TO THE llVALI TY 
U~ THI. llRll.l~AI. 

Four ground water samples were collected to determine H potential cont11rr11n~nts ffom the landfill 
were lmpac:ti, ground water (Table 4) A sample and 1 duol~lte were coUected from the well 
belonging to (DW-Ot and OW 02) . Oupttcate results were within Oua!Jty 
Assurance/ OuaJ1ty (;Ontrot lUA/OC) guldolines of each other A b1ckground sample wes tlken 
lrom the ATKty Dedman wen (DW-03). A trip blenk (OW-04) was also collected Review of the 
analyllcal data Indicated the presence of metals In Samples DW-Ot , OW·02 and the Trip Blank. 
No lnorgenlc constituents were detected In tile background 111mple (OW-03) 'lo organic 
constituents were detected In 8/'r/ ol tho ground water samples Out to tho regional levels of 
Inorganic constituents, it Is unlikely that the background groundwater sample 1s devoid of 
detectable lnorganlcs. It Is also unlikely that 11 trip blank consisting of deionized water would 
have high levels of Inorganic constituents. A posslbto o•planatlon tor this discrepancy could be 
lhat the background and trip blank samples wore lnadvertenUy switched In the Hold or the 
laboratory. Due to the limited amount ;ii available documont1tlon, It Is Impossible to determine 
ii this error wes a result of field activities or laboratory activities An ob1trvtd release to ground 
water cannot be documented e•ther by using C1N 04 es tht b1ckground sample, because 
residential well sample concentretlons are not gruter thin thrM times Iha background sample. 
or by using OW-03 as the background sample, due to posslblt blank contamination In the 
residential well samples. 

Surf8C8 Water Overland Flow Sample• 

Five samples were conected from on-s1ta dr11Nge path-vs to determine 1f contaminants ffom 
the landfill were migrating along the overtand now porlion of the sUf11C8 water pathwl)' Sod and 
sooace waler samples were collected from the dr11nage d tcnes whelt the 1 .. ch1tt lrom the 
springs no....·ed and surface water runoff from the landfill flowed Two samples (S-02 and W-021 
were collected along the west drainage path thet rec.Ives the lellChate lrom Spring No t and 
two samples (S-04 and W-04) were collected along the south ch1nage path that receives 
lelChlte lrom Spring No. 2 (Table S). 

Nume<out organic and Inorganic consbluents were detected In the 1041 sam.ples collec1ed from 
the drainage streams. H"ogh concentreliont of lnorgll\IC conslrt\Jents were detected In the 
l>Qground sol sample, S-OG (fable S) (Appenclx A). The foltowtng compounds were detected 
at concentrations greater thin three Umes background in Sample S--02 calaum. manganese, 
benzolc 1cid, lluoranthene and pyrene. C.lc:ium, iron, manganese, ztnC, chlorobenzene, cyanide, 
phenanlhrene. nuoranthene, pyrene, benzo(a)anthracene, chrynne, benzo(a)fluoranlhene and 
alpha chlordane were detected at three umes background in Sample S-04 

No slgnlftcant concentrations of organic and Inorganic consbtuents were detected In the surface 
water samples Methylene chloride, numerous phthalates and acetone were also detected In the 
samples: however, they are common laboratory contamln1nt1 and the presence of these 
compounds in the samples ls suspac:t. All concentrations of organic constituents 111 considered 
estimates due to the fact that reported concentrations ere above IOL but below CROL 

4.0 PATHWAY ASSESSMENT 

This sectlon characterizes the environmental pathways and associated t11gets ol potential 
contamin1nt migretion from the facility. 



Station Number 

WI 

W2 

W3 

W4 

W5 

W1 

SI 

S3 

S5 

56 

TABLE 3 

n 1HH 1,\Gf. f !1..u.11 lS NOT 
AS LEGIBLE AS THIS LABEL , 
IT IS DUE TO THE QUALITY 
Of' THE 01UGlNAL . 

SAMPLE LOCATIONS AND RATIONALE 

Sample Dncrtptlon end Ratlonala 

Spring No. 1 
Blll2!:!!!!· To characterize soluble oontamlnants at source. 

Stream No. 1. 
Blll2nllt· To Identify any aoluble contaminants that are capablo 
or migration from tho source. Downgradlont. 

Spring No. 2 . 

B!llsm!Lt: To charac:terlze soluble contaminants at 1ource. 

Stream No. 2. 
Blll2n!l!l: To Identify any soluble contaminants that are capablo 
of mlgr1llon from the aourca Oowngradlont 

Spnng No. 1 
~ Oupllcat• of Spring No 

Tnp BIMk 
8llimM OAJOC control 

Stoc:k Pono 

Bll!!!!ll!! To detttmine fl the pond has l>ffn Subjec11d to 
leachale contamination 

SpmgNo I 

~ Al source To cilatactenze the source 

S1Jeam No 1 

BISl5!alll Downgradlent To determine K there has l>ffn any 
migration of contaminant• from the source 

Spring No 2 
B!ll5!o1!t: Al source To cilarac:ttrize the sourca 

Stre11m No 2 

Blli2nlll Oowngt.dient To dotormlna If there has been any 
mlgr1tlon or contaminants from the source 

Duplicate of St, located In Spring No. 1. 
.B!.!J2nll!: Duplicate ol St . 

Backgroullld. 

f!!112n!!!· To determine regional background concentration. 



Station Numbef 

S7 

OWi 

OW2 

OW3 

s . Soll s..mp. 
W · Water Swnpte 

TABLE 3 

SAMPLE LOCATIONS AND RATIONALE 
(Conlk>U9d) 

Sample Deecrlptlon end Rlltlonlll• 

I~ 1111. PALI. 111..;\l.IJ !~ t;OT 
AS LEGIBLE AS TlllS LABF.L 
IT IS DUE TO TUE QUALITY • 
OF THE OR!CUIAL. 

Stock Pond . 
.Bl!l!m!!l' To determine if the pond has been subjec1ed to 
leechata contamination 

Domestic Wall 
!:1!!!2n!l!: l1l11 ••• · To detllfmlne whether contamlnatlon 
exists at a drinking water 111ge1 

Oomestlc Woll . 
.Bll!2olli Oupncatt ot ow 1 

~:~! .. W.sl.I • •• ~ 111 well To be used as a background 

sample. 

Trip Blank. 
Rationfle QA/OC control 

r1N • Ollnklng Wa18f Sample 



TABLE 4 

If IHL r1t.1 It ,f.U IS NOT 
AS Lf.<, lBU: AS THI~ LABEL. 
IT IS DUE TO THF. QUALITY 
OP TH£ ORIClllAL. 

GROUND WATER PATHWAY SAMPLES: ANALYTICAL RESULTS 
(All Concentl'etlona ere Expreued In Part• Per MUllon) 

DW-«13 ow~ DW-01 DW..o2 
ContlmNnt 

~ (nip lllri) (R. c. ttlncoftl (R.C,..,_, 
DuplleMe) 

Aluminum NO ND .28900 .27900 

Barium NO .025 .11400 11400 

Calcium NO 5.78 8.94 8.95 

M90neslum ND 8.72 675 676 

Manganeu NO 847 21700 .21700 

Zinc NO 07~ .06100 .059 

Iron NO 1.117 .571 5920 



TABLE 5 

If nu ~r.t fll 1.u 1:> i.or 
AS l.F.Gl8Lf. AS THIS LABl:L , 
IT IS llvt: TO THE QrALlTY 
OF TUE ORIClNAL. 

SURFACE WATER PATHWAY SAMPLES: ANALYTICAL RESULTS 
(All Concentratlona are Expreued In Pem P9f' Milllon) 

Water Soll/Sediment 

ConternlMnl W-o2 W-44 S-08 8-02 8-04 
i-No.1) ~No.2) (8ectcg10<1nd) (lttMlllNo.1) (111tumNo. 2) 

Calcium 14.20 45.40 264 2,290 2,210 

Iron .I~ 8.46" 31,300 14,500 243,000 

Magnesium 5.87 12.80 355 672 821 

Manganese .1320 6 47 674 2,040 2,480 

Chlorobenzeno NO .OOIJ NO NO .004J 

Zin<: NO NO 24 70 6230 96.90 

cytnldt NO NO NO NO 1.6 

Benzoic Add NO NO NO 1.5" NO 

Phenanthr- NO NO NO NO 01r 

Fluor8ntheno NO NO NO 068" 24J 

Pyr- NO NO NO .oaa' .24J 

Benzo(a)anlhrac:.no NO NO NO NO .01~ 

Ch/yMM NO NO NO NO 013" 

Benzo(b)lluoranthene NO NO NO NO OllJ 

Alpha Chlordane NO NO NO NO 015J 

NO Nol C>nctld 
J E-ld COi"""_.,....., .. ""'°'"""' due to TCl - tnan CAOl. Of TCL wlh OA/OC OUI ol eontrol i.n.t1 



4.1 GROUND WATER PATHWAY 

4.1.1 Ground Weter Charecterlatlce 

I P If, 1.u I f IJ,f..J 1:, ~UT 
AS I.f.C: IRU. AS THIS LABEL , 
IT IS DUI. TO THF QUAL I TY 
Of. Tllr. ORIGINAL. 

The site 11 phy1lographlcally shuated In a dMslonal area ol lhe two major provinces of Atkansas, 
the Interior Highland Province and the Coastal Plaln Province. The translllon zone bi.:ween the 
highlands and •he plains Is called the Fall Une (Rel. 9, p 3}. Tho principal hydrologlc unit 
considered lo underlie the she Is the undifferontlalod Tertiary deposits (Rel. II, pp. 5 and 6, Plato 
t ). The undillerentialed Tertiary deposits are comprised of sandy clays with channel fillings of 
clean sand (Ref. 9, p . 7). A well log ldonlined within a 1 ·mlle radius of tho laclllty Indicates that 
lhoro Is a surficlal strata of ctay approximately 80 loot In dopth (Roi. 36, p t) . Ooplh to ground 
water Is approximately 25 feel, and the well produces approximately 50 gallons per hour. Soil 
borings taken from on· site indicate that the first t 0 loot of soil underly Ing the facility Is composed 
of clay with seams of shale (Roi 5, p . 3). The Midway Formation la the predominant unit 
underlying the vnditlerenliated Tertlaiy deposit• (Rel 8, Figura 3 <H ; Roi. 9, pp. 8, 10). h Is 
comprised predominantly of ctay and generally produces no water and 11 consldOled a c:Jay 
confining layer In tho asea of the facillly (Rel 8, Figura 3 0-t) The net pracipltallon !of the Cabot 
to North Uttle Rock, Arkansas area 1s 2t 04 lnc:hes (Raf. 33) 

4.1.2 Ground Weter Rec:eptOB 

Thora ate no municipal or public: supply woa1 located Within a 4-mila radius of tho lac.lily (Raf. 
1 t , Roi. 20, Rel. 21, Ref 23, Ref 24, Roi 25). The Coty of Cabot supplies water to the residents 
ol Cabot, Mountain Springs, and soma resident• 1oulh of Cabot The City ol Cabot re<.erves a 
por1ion of its water from two municipal wells located outside the tat get dl1tanc:o limit (Rel 21 ) . 
The City of Austin purchases water from the Clly of Wa1d and SOIVeS residents of Austin end 
edjacent rural 11eas (Rel. 20) . The City of W11d supplies w1t01 to the residents of W11d from 
munlc:I~ owned wols, the City of W11d wols ate located outside the t11get distanc. lomlt (Rel 
23). Thafa ate three rural water districts saMng residents within tho Four-mile Creak tasge1 
distanc. limit Grand Prairie, Bayou ll and Highway 3111 Water Supply Company (Rel 11 , Raf 24). 
These rural water districis purchase their water from other water companies or have wells outside 
the t11g t distance limit (Rel 24). Not all residents within the 4-mde radius are on a public 
aupply, according to Mr Guthrie, City of Cabot Wiler Department, there are at least tOO homos 
within tho t11got distance limit not supplied by a municipal or public source (Rel. 2t ; Rel 24, Rel. 
25). A well suNey conducted by the FIT Task Manager ldanllflod one well within • V.·mlle radius 
of the lac:llity; however, tho wall Is not on • public wattr aupply (Raf. 38) The parson per 
houlehold figure for Lonoke County Is 2.83 (Rel 28), Ground wetar Is used for lrrtgaUon within 
a 4-mile radius of the facility (Rel 24). There 11a no Wellhead Protection 11aas located within Iha 
4-mllo radius (Ref. 38). 

4.2 SURFACE WATER PATHWAY 

4.2.1 Surface Weter Characterllllca 

The site Is located along the topographic: ridge of 1 small valley (Ref t 1) On·alte drainage 
follows topography and nows north/northeast toward• Four·mlle Creek (Ref. 3, p .1 ). There are 
two leachate springs loc:ated at tho facility. The leachate apringa follow the on·slte drainage path 
ll!ld empty Into Four-mile Creek (Ref. 11}. rour-mte Creek becomes perennial approxmatatf 3.000 
feet from the facility (Rel. 11 }. Tho Probable Point.of-Entry (PPE) Is the point wt.ere site drU\age 
enters the perennat ponion of Four-mile Cteel< Four mi1o Creek moandcra approximately s mies 

6 



II I 111 1,.1.~ l I II Is SOT 
AS UGI RU: AS THIS LABEL , 
IT IS DVF. TU Tiii; QCALI TY 
or rnr. ORIGINAL. 

betol1I emp1y1ng into Cypress Bayou (Rel 11 ). The end ol tho 15-mlle target distance !mt lies 
within Cypress Bayou (Rel. 11). The flow rates of Four-mile Crotk and CyprtH Bayou 8/0 not 
known, however, both surface water bodies appear on e greeter then O cubic leet per second 
(c I•) map lor the State of Arkansas (Rel. 30; Rel. 31). Four-mile CrHk will be considered a 
minimal 11/oam with a c.l.s. ol greater than 10 and less than 100, and Cypress Bayou will bo 
considered a moderate stream with c.I s. of greater than 100 and less than t ,000, 

On·•lte IOll! . ~ the Leadvale sitt lol!ms with 3 • 8% alopoa. Tho Leadvale Hrlea consist or doop, 
~rately wlltl drained, slowly permeable, nearly level to gently aloplng soils that formed In 
l~y materials (Rel. 41 , p. 61). The two year, 24·hour rainfall average lor tho Cabot area ls 4.0 
Inches (Ret 14). 11 ls not known if the City ol Cabot Landfill Hos within a floodplain ; howovor, tho 
7.0 Minute Topographic Quadrangle In which the site Is located Is listed as a frequently flooded 
area In Arkansas (Rel. 27). The upgradlent drainage area ls estimated to be the total area ol tho 
elte's 118 acres (Rel. 11: Ref. 42). 

4.2.2 Sutfaca Water Receptors 

Four·mlle Creek and Cypress Bayou are not used for a municipal wator supply within thO 15-mlle 
downstream In-water segment (Ref. 22). Cypress Bayou and Four-mile CrHk are warm water 
fisheries. Surface water ls used for irrigation of soybean and rice production within tho 15-mlle 
In-water segment (Ref. 22). There are no known sensitive environments other than wetlands 
located within the target distanco limit There Is approldmetely one mde of wetland frontage 
elong Cypress Bayou (Rel. t 1; Rel. 22, Rel 32). 

4.3 GROUND WATER RELEASE TO SURFACE WATER PATHWAY 

A potentlal exists lor ground water release to surface water via undergiound streams and springs 
dscharging to Four-mile Creek. Four-mile CrHk Is per8Mlal within a 1-mtle radius ol the facillly 
(Rel. 11) Two on·site leachate springs discharge to dralnege dlldlet that empty into the 
ln1ermittent portion or Four-mile Creek (Flgure 2). Chomlcat analysis or these leechate springs 
revealed the pr•Hnce of low-lewl organic contaminants in the d11charge (Tablet I and 2} 
(Appenduc A). 

4.4 SOIL EXPOSURE PATHWAY 

Chemical analysis ol leachate from the landfill lndlcated the presence of hazardous cons~tuents 
In the landfill (Tables I and 2) (Appendix A). The landfill area 11 approldmately t 4.11 acree The 
landfill has bffn closed. At the time of closure the landfill was covered with 1 2 feet thick 
compacted ctey cap and 4 Inches of lop soil. The top soil was eeeded at the time of cloture and 
Is heavily vegetated (Rel. I, p. 1; Raf. 45), The FIT Task Meneger obaervod problome with the 
cover's Integrity during the on-site reconnaissance Inspection. The laclllty ls located within a rural 
area and the landfill ls not fenced (Rel. 2. p. 1}. A gate blocka the landllll ontrence roed (Roi. 5, 
p. 2). 

4.4.1 RHldent Threat Receptora 

The landfill Is lnac1iVe, there are no on·slto residents or workers (Rel. 1 , p. 1 ). The nearest 
residence ls Mr. Hlnson's, which is located approximately 100 Ifft from lhe lecflity boundery (Ref. 
11 ) . There ere no known sensitive environments or resourcrs localed on an aree of observed 
contamination (Raf. 22; Rel. 32). 

7 



4.4.2 Nearby Threat Receptors 

It Ill t'.IGI I l • 11 I~ !.Uf 
A~ l.H;IH!.1 AS THIS LABEL, 
IT IS DUL TU fHf. QUALITY 
llf T:ll. ORIGINAL. 

The nearost rosldonco is , which Is located approximately I 00 feet from Iha f1cllity 
boundary (Ref. 11). The popu1auons within the o to Y•; •1, to\.\; and 'Ir to 1·mile radii are 20, 121. 
and 297. respectively (Ref. 11 : Ref 28) The population living within the various target dlsllnce 
radii was calculatod by conducting a house count on• 7 5 Minute Series Topogrtphlc Map (Roi 
11) 

4.5 AIR PATHWAY 

4.5.1 Alt Plthway Characterlstlca 

The landfill Is covered; however, the depth of the cover Is not known The landfill Is heavily 
vegetated (Ref. 1, p . 2) . The FIT Task Manager observed problems with the cover bridging 
during the on·slte reconnalssance Inspection (Raf. ~6). Volatile and seml·volatlla contaminants 
have been deteC1ed In leachate and leachato·stalnod 1011 al the facility (Tables t end 2) 
(Appendix A). A potential exists for gaseous mlgr1tlon of volatile and seml·YOlatlle compounds 
vi• the Air Pathway. 

4.5.2 Air R- pto,. 

The nearHt Individual or regulally occupied bu1lcllng is the home of Mt . H111son, localad 
tpproxlm1tely 100 feet from the landfll boundlfY (Roi 11) The populabons within th• 0 to •/,, 
y, to \.\; \.\ to 1: t lo 2, 2 to 3; end 3 to 4-mde radij (es~meted using a 7 5 Minut1 Topogr1phlc 
Map and the GEMS da1abase) ate 20, 127, 297, 2,266; 3,057, end 1,532, raspeclNely (Rel 11, 
Ref 28, Roi 37). There 818 no known 1en1l1N1 1nvtronments within a 4-mile r1dius of Iha feclUty 
(Ref. 11: Ref. 22, Ref. 38). There Is no known resource use of l1nd within a 'h-mlle radius of the 
f1C1l1ty (Rel. 3, p . I). 

5.0 SUMMARY 

The City ol Cabot Ulndflll Is an inactive sanitary ltndfill The landfill was closed sometim• In 
1987. Chemical analysis of leachate from Iha landfill Indicated lhe presence of haz8!dous 
consd1uents teaching from lhe landfill 

Qty and rutw watBf districts supply water to Iha mlljority of residents within Iha wget distance 
limit, howev1r, the<1 ls documentation to suggHt that lhe1111• 11eas within the 4-mile radius that 
rely on domeStlC web fOf their potable w1111 supply Thell 11e no mulllcipll or public aupply 
W9lll within the 4-mile wget distance ltmil The ne11Ht domestic well was S11T1pled The data 
lndlcll H that no release to the residential wet hu occurred. 

Thef• are two leach•t• springs th•t discharge Into on-sit• d11lnege ditches. Samples tlken from 
the on·1lt1 le1chllt springs contained low l1VOls of organic compounds, commonly associated 
wtth petroleum produC1s such as tires 

Samples taken from on·site drainage ditches Indicate low-levels of hazardous conslituonts 
migrating along the overland now route ol the Surface Water Pathway. No sampl81 were 
collected from the perennial portion ol Four-mil• CrHk. 

8 



If lHI P,\Cfl F!Lil.11 lS NOT 
AS LECIBLE AS THtS LABEL , 
IT IS DlfE TO THE QUALITY 
OF TllF. ORIGINAL. 

The facllrty Is Inactive and !heft ate no on she residtnts Of work!llS ' landfill ts located in a 
predominantly RKal atea. The neatest residence II the home ol located '100 ffft lrom 
the landfill boundaiy. There Is a potenbal IOf gaseous rtltNe ol conlamlnants from the landliU 
due to the detection of Volatile Ofganlc Compounds (VOCs) in the leachate, and the lack ol a 
maintained cover. 
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II 1111 1'.l <.I PI l.llt.11 IS NOT 
AS UGI Bl.I: AS TH IS LABEL , 
IT IS DUE TO THE QUALITY 
01' THI. ORICINAL . 

SSI DOCUMENTATION LOG SHEET 

SITE: 

IDENTIFICATION NUMBER: AR0983269275 

CITY: 

STATI:: 

REFERENCE 
NUMBER 

2 

3 

4 

5 

7 

8 

9 

10 

Cabot 

Arkansas 

DESCRIPTION OF THE REFERENCE 

Kurt Soutendijk, FIT Chemlll, Ecology and Environment, Inc .. 
"Preliminary Assessment Repo11 fo, Cabot l.llndfill • October 3 t , t 990. 

AppRcatlon for Approval ol Sanitary Landfill Site Prepared by the City 
of Cabot, Arkansas O.C.mbor 6, ion. 

Sanitary Landfill Study for Cabot, Arkansas 

Letter. Operation Permit, Crty of Cabot From ~ Hightower, Chief, 
Solid Waste Conlrol Division, Manses Department of Pollution Conlrol 
and Ecology To: Willie P ~. May«. Cly ol Cabot. July 28, 1975 

Appl.cation lor SOfld Wasle Disposal Permit, Prepared by the Crty ol 
Cabot. Arkansas Oecembef 5, 1081 

Permit Applicallon Summary. Prepared by the Arkansas Department 
ol Pollution Control and Ecology March 16, 11181 

Record of Communication. Cabot Landfill From Michael Wallon and 
Julle L Koke, FIT, Ecology and Enwonment, Inc. To Andy Dedman, 
Public Works Supervisor, City of Cabot, Arkansas January 25, 1991 
ARD983269275. 

C.T. Bryant, AH. Ludwig, Ind E.E Morns. u s Geological Survey, 
•Ground Water Problems In Arkansas• Water Re1ource1 lnvestlgallon1 
Report 85-4010. 1985 

Harlan B. Counts, U.S. Geological SuNey •around Water Resources 
of Parts of Lonoke, Prairie and Whflt Countle1, Arkansas.• Water 
Resources Circular No. 5. 1957. 

Hansford T. Shecklette and Josephine G. Boerngen. "Element 
ConoentraUons In Solis and Other Sulftclaf Materials ol the 
Conterminous United States • U S. Geological Survey Proleasional 
Paper No. 1270. 1984. 
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SSI DOCUMENTATION LOG SHEET Continued 

REFERENCE 
NUMBER 

11 

12 

13 

15 

16 

17 

18 

19 

20 

21 

DESCRIPTION OF THE REFERENCE 

U.S. Geological Survey, 7.5 M1nu1e Topographic Maps ol Arkansas 
Mountain Springs, 198t ; Beebee, 198t: Cabot, tg15, and Oak Grove, 
1982. 

Record of Communication. Cabot Landfill. From: Kurt Souttndljlc, FIT 
Chemist, Ecology and Environment, Inc. To Rodney Cabot, Cabot 
Weter Supply. October 15, 1990. ARD983269275. 

Record of Communication. Public Usage of Four·Mlle Creek. From· 
Michael Watson. FIT, Ecology and Environment, Inc. To: Andy 
Dedman. City of Cabot. Juno 6. 1991 . AA0983269275. 

Herschfiefd, David M., t961 , Ralnfall Frequency Atlas of the United 
States U.S. Weather Bureau Technlcal Paper No 40 

United States Potential Haz11dous Waste Site Identification for Clbot 
Landfill, Cabot. Lonoke County, Arkanau Prepated by Bart Canenas 
September 6 , 1990 AAD983269275. 

Record ol Communication Old Cabot Landfill From Bart Canellas, 
EPA Region 6. To: File October t 1, 1990 AROlie3269275. 

Record ol Communication. Phone call from W~1or1 Tollrte (AOPC&E) 
rogatding Cabot , Arkansas Llndllll From Getrett Bondy, EPA Region 
6. To OllVIS, Becker and Petr August 29. 1990 AAD983269275 

U.S. EPA Region 6, CERCUS Ulllng by State end County Oecember 
20, 1991. 

U.S. EPA Region 6, RCAA Not1fier'1 Ult by State and County 
December 20, 1991. 

Record of Communication City ol Austin Water Supply. From Brtnda 
Nixon Cook, Task Man90er, ICF Technology, Inc. To: Patricia Morns, 
City ol Austin September 30, 1992 AR098326927S 

Record ol Communication City ol Cabot. From: Brenda Nixon Cook, 
Task Manager, iCF Technology, Inc. To. Rodney Guthrie, C;1y ol 
Cabot. September 28, t992. AA0983269275. 

ROC01d ol Communication Usage of 4-mlle Creek and Cypress Bayou. 
From: Brenda Nixon Cook, Tesk Manager, ICF Technology, Inc. To: 
Joe Hughes, Technician, U S. Soll Consorvatlon Service. September 
30, 1992. ARD963269275 



SSI DOCUMENTATION LOG SHEET 

REFERENCE 
NUMBER 

23 

24 

25 

26 

27 

29 

30 

31 

32 

33 

DESCRIPTION OF TttE REFERENCE 

Record of Communication City of Ward Water Supply From Brenda 
Nixon Cook, Task Manager, ICF T11ehnology. Inc To Joyce Feltner. 
City ol Ward September 29, 1992 AR0983269275 

Record of Communication. Water Supply of Grand Prairie From: 
Brenda Nixon Cook, Task Manager, ICF Technology, Inc To: Sandra 
Moore, Grand Prairie Water Company. Septtr11ber 29, 1992. 

ARD983269275. 

Re<.«d ol Communication Water Supply ot 81you II and 319 Water 
Supply Company. From Brenda Nocon Cook. Tuk Mancgllf. ICF 
Technology, Inc To Shirley Healey. UtJhty Management Company. 
September 29, 1992 AR0983269275 

United States Envttonmantll Prolectton Agency ·National Priootlas Utt 
Sites: Atkansas • EPA/540/8 91/020 September t 991 

U.S Oapartmant of the lntar\of "Current Water Ratourca• ActMt1as In 
Atkansas. 1986-1981· ap.n.fila Repott 88-348 

u S Oapartmant ol Commerce, Bureau ol the Cen8'n ·Ewmatas of 
HouSeh<>lds. IOUf Countlas July 1. t 985 • Cu«"11 Population Report. 
Special Studies, Sarles p.23 No le& 

State ol M<ansas, Oapettmont of Pollution Control and Ecology 
Regulation Estabhshlng Watllf Oualoty Stand11ds f()( ~ W1l111 of 

the State ol Arkansas• Januaty 1988 

U.S. Gaotoglcal SUM'(. "Watllf AHOUfCll Data. M<ansas Water Y•• 
1989 • U S Goologlcal Survey Water-Data Report AR~94. 

•s C.F S Streams In Arkansas; Prepared by M<ansas State Highway 
and Transp()(tatlon Oapartment, Envllonmental OMslon 

Letter Endangered Species tor the States of Alkanses and Louisiana. 
From: Dannis 9 Jordan, Fbld Supervisor. Endangered Species Field 
Olllce. U.S Fish and Wlld~I• Service To: DI. Noel Lew1ndos. Ecology 
and Environment, Inc MIY 14, 198:> 

Letter. Nat Precip11atlon ValuH. From: Andr- M. Platt, Group 
Leader, Hazardous Waste System•. MITRE. To· Mt. Lucy Slbold, U.S. 

EPA. May 26, 1988. 

Arkansas Department ot Pollution Control and Ecology. Sanltaty 
Landfill Evaluation Chockllstt lor the Crty of Cabot Landfill, 1981-1985. 
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551 DOCUMENTATION LOG SHEET Con11nued 

REFERENCE 
NUMBER 

35 

38 

37 

41 

45 

DESCRIPTION OF THE REFERENCE 

Letter Sod lnvestigallon of Clbol Landfil From. Aicnard r Fieldot, 
Soil SclenU11, Sod Connivatlon Service. To May0t, Cly of Cabot 
July 12, 1977. 

Well Logs State of Arkansas Report of Water Well Construction near 
Cabot Landfill. 

U.S. Envlronmental Protection Agency. Geographlcal Exposure 
Modeling Systems (GEMS) Database, compiled from U.S. Census 
Bureau 1980 dat11. Accessed September 28, 1992. 

Record of Communication Arkansas Wellhead Prolactlon Program' 
Plainview, Arkansas From· Steve Cowan, FIT Blotoglst. ICF 
Technology, Inc To Bobby Makin . Assistant Director Engl,,..rvig, 
Arkansas Department o l Health Janullf)' 2. 1991 

Memorandum Drums of Hazatdous Materials 11 Cat>ot San1wy 
Landfil. From. Mika Bain, Hazardous Waste Inspector, TSB To· 
Dolce Hughes, lnspactOt Supervisor-Hazardous Waste, TSB. Febru8/y 
24, 1981 . 

Letter. Cabot Landfill Closure. From: Jim Beardon. RS. Coordlnalot, 
Soild Wasta Dlvl1lon, ADPC&E. To: N.E. Smith, Mayor, Clly of Cebol. 
January ti, 1987. 

U.S. Oepertmonl of Ag1fculture, Soll Conservation Service. •Soll Survey 
of Lonoke and Prelna Counties, Alkansas." October 1981 

Arkansas Assessment Coord1nalion Division, City of Cabot Properly 

Plol 
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IF "Jilt l'At,Y. 111 1LU 15 NOT 
AS L~G!Bl.E AS THIS LABEL, 
IT IS nut TO Tll£ QUALITY 
01' Tiit: ORlCINAt.. 



TARCBT COllPOllm LIST AHALYTI LISTS 

Tllf. I• \t,f, f 11.'IJ::D 1 i NOT 
AS LECIBLE AS THIS LABEi., 
IT IS DUI:: TO THE QUALITY 
ot· TllF. ORIGINAL. 

Sa•ples for this site vere analyzed for the specific Tars•t Co•pound List (TCL) 
coepounds on the follovlng pages. Data su ... ry Tablee Included vlth thl• reporl 
list only those coepounds detected In the •••Pl•• · lf a co•pound Is not listed 
on the Data su .. ary Table but Is Included on tha attached llata, It vaa not 
detected the saeples. Pour different aeta of !lats •ay be Included, 
depending tc the annlytical protocols tor the aaeplea. Thea~ lists lnclude1 

l. Houaton BPA Laboratory Drinking Vnter Sample Annlyala 
2. CLP Hult l- Hedla, Hultl-Concentratlon Sneple Analyal• 
). CLP Lov Concentration Vater Saeple Analyals 
4. CLP Hiah Concentration Saeple Analysis 

The llsta Include the CAS nueber for each analyte. CLP CRDl.s (Contract Required 
Detection Llelts-eetals and ryanlde) or CROL• (Contract Required Ouantltatlon 
Llelts-oraanlcs) for each analyte are listed for each of the CLP protocols. 
For •••plea anal yzed by the Houston EPA laboratory, CLP aultl-.. dla lov 
concentr•tlon vater CRDLs or CRQLs and Houston laboratory Detection llelts (DL) 
are listed. 

Note that •••ple specific CRDLs or CROLs are dependent on aaeple alze, dilution 
and eol•ture content (soils). Varlatlona In aaeple alie and •••ple dilutions 
are noted In the data evaluation. The eolsture content of each aoll aa•ple la 
llate<I on the data au-ry sheet. 

Descriptions of hov to deteralne CLP eedlua concentration soil CROLa are liste<I 
at the bottOll of the page of the eultl- lledla •ultl -concentratlon lists. 



I F Tll I .11 t I WI~[. l S NOT 
AS l.EC IBLt. AS TH IS LABEL, 
IT IS DUL TO THE QUAL I TY 
ot· TflE ORI GINAi .• 

HOUSTON ORI~'ltlNC YATER VOLATILE ORCANlC ANALYTBS 

JANALYTE 

lcHLOROHETRANB 
I BROKOHlrrHANB 
IV' llYL CHLORIDE 
I< .LOROETHANE 
!METHYLENE CHLORlOB 
!ACETONE 
!CARBON DISULFIDE 
jl, l - DICHLOROETHENE 
ll,1- DICHLOROETHANE 
jl,2- DICHLOROETHENB (TOTAL) 
jtrans- 1,2-DlCHLOROETHENB 
lcls- 1, 2- DICHLOROBTHENB 
ICHLOROFORH 
jl,2-DICHLOROETHANE 
12-BlnANONE 
jl,1,1-TRICHLOROBTRANE 
ICAABON TETRACHLORIDE 
!VINYL ACETATE 
I BROHODICHLOROllETllANI! 
jl,2-DICBLOROPROPAllE 
lcls- 1,3- DICBLOROPROPENB 
ITUCHLOROITHENB 
I DIBJ\OHOCBLOllOM!TIWIE 
jl,1,2-TUCBLOROETllAHll 
IBENZIHB 
jtrans -1 , 3-DICBLOROPROPEHE 
I BllOHOFORll 
14-HBTllTl..-2-PENTAHONB 
I 2- RBXAHONB 
ITBTRACHLOROBTHENB 
I TOLUENE 
11,1,2,2-TBTRACHLOllOBTllANB 
ICHLOROllElnENB 
I BTRYL llEN'ZENB 
ISTYRENB 
I XYU!NBS (TOTAL) 
IO XYLBNB 
IK-XYLBNB ANO/OR 
I P- XYLENB 
IACROLl!IN 
I ACRYLONITRl LE 

CAS I 

74-87 l 
74-83 9 
75-01- 4 
75-00-·3 
75 -09 2 
67-64 I 
75- 15-0 
75-35-4 
75-34-3 

540-5?-0 
156 60-5 
156-59-2 
67- 66-3 

107-06-2 
78-93-3 
71-55-6 
56-23-5 

108-05-' 
75-27-4 
78-87- 5 

10061-01- 5 
79-0l- 6 

124- 48- l 
79-00-5 
71 -43-2 

10061-07- 6 
75-25-2 

108- 10- 1 
591-78-6 
127- 18-4 
108-88-3 
79-34-5 

108-90 1 
100-41 -4 
100-42-5 

1330-20-7 
95-47 6 

108 38-3 
106-42-3 
107-0?-8 
107- 13-1 

CLP CROL 
.,11 jge•> o.o 

0.010 
0.010 
0.010 
0.005 
0.010 
0.005 
0.005 
0.005 
0.005 
NA 
NA 
0.005 
0.005 
0.010 
0.005 
0.005 
0.010 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0 .005 
0.005 
0.010 
0.010 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
NA 
NA 

NA 
NA 

NA - Not analysed for by rLP or Houston laboratory . 

HOUSTON DL 
•all ~~·> o. 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.002 
0.002 
NA 
0.002 
0.002 
0.002 
0.002 
0.005 
0.002 
0.002 
0.005 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.005 
0.005 
0.002 
0.005 
0.002 
0.002 
0.005 
0.005 
NA 
0.005 
0.005 

0.1 
0.1 



If lllL '"''· nuu;o 1~ NOT 
AS l.EGIBl.E AS THIS LABEi., 
t r IS out TO THE QUAl. ITY 
Uf THf ORIGINAL. 

HOUSTON DRINK!NC YATER ABN (SEH! -VOLATILI) ORCA/llC AllALTTIS 

IAHALTTE 

I PHENOL 
lb l•(2-CHLOROETHYL) BTHER 
12-CHLORQPllBNOL 
11,J-uICHLOROBENZENE 
l l,4-DIC~LOROB£NZBNE 
IBBNZYL ALCOHOL 
ll,2-DICHLOROBENZENE 
12-HBTHYLPHENOL 
lb1•(2-CHLOROISOPROPYL) 8THER 
I 4-HETHYLPHENOL 
IN- NITROSO-dl -n- PROPYLAHINE 
IHBXACHLOR08THAHE 
INITRQ8£NZBNE 
I ISOPHORONB 
12- NITROPHBNOL 
12,4-DIHETllYLPHBNOL 
IBENZOIC ACID 
lb1•(2-CHLOROBTllOXT)llETHAHB 
12,4- DICl!LOROPHBNOL 
ll,2,4-T1tICllLOROBEHZEHE 
f NA PHTIIAU!H2 
14-CllLOROAllILIHB 
fHWCllLOROllUTADIBHE 
14 CllLOR0-3-HETBYI.PHENOL 
12 -HBTHTLNAPll'T!IALEllB 
fltlXACILOROCTCLOPE11TADIENE 
f2 ,4,6- TltlCHLOROPHENOL 
12,4,S TltICllLOROPHEHOL 
f2-C8LORONAPBTllAL£HE 
2-NITltOAHILINE 

IDIHITHTLPllTBALATI 
I ACEllAPHTllTLINI! 
12 ,6-DINITltOTOLUE!fB 
ll-NlTltOAHILINB 
I AC'RNAPllTRENE 
12,4-DlNITROPHENOL 
14-NITROPRBHOL 

I DI8£NZOl'URAN 
2,4-DI NITROTOLU£NE 

IDIBTHYLPHTllALATB 
f4-CHLOROPHBNYL-PH£NYL ETHER 
IPLUORBHB 
14-NITROAHILINB 
14,6-DJNITRO- l -HBTHYLPHBNOL 
1N-NlTROSODIPHBNYLAHINB 

CAS I 

108-95-2 
111 -44-4 
9S-S7 8 

541- 73-1 
106-46-7 
100-51-6 
9S-SO I 
95-48-7 

108-60-1 
106- 44-5 
621-64- 7 

67- 72- 1 
98-95-J 
78-59- 1 
88 7S-5 

105-67-9 
65-85-0 

111 -91 - 1 
120-83 2 
120-82- l 
91-20-J 

106-41-8 
87-68 -3 
59-S0-7 
91-57-6 
77-47-4 
88-06- 2 
95 95-4 
91 -56- 7 
88-74-4 

131- 11- 3 
208-96-8 
606-20-2 
99 O? 2 
83- 32-9 
!11 -28-5 

100-02- 7 
132-64 9 
121 - 14- 2 
84-66- 2 

7005- 72- 3 
86- 73- 7 

100-01- 6 
!134-52-1 

86-30-6 

fCLP CROL I •all fSP!) 
HOUSTON DL 

YllJfp•>I o. 
0.002 
0.004 
0.002 
0.002 
0 .004 
0.002 
0.006 
0.002 
0.006 
0.006 
0.002 
0.002 
0.004 
0.010 
0.006 
0.010 
0.002 
0.006 
0.002 
0.002 
0.004 
0.002 
O.Cl08 
0 .002 
0.010 
0.006 
0 .006 
0.002 
0.()1)8 
0.002 
0.002 
0.006 
0.008 
0.002 
0.030 
0.008 
0.002 
0.006 
0.002 
0.008 
0.002 
0.008 
0.020 
0.004 



I~ lllL I At.F, fl .. '1£1J l S NOT 
AS 1.EGl8L£ AS THIS LABEL, 
IT IS UUE TO THE QUAl.!TY 
or THE OR I c INAL. 

HOUSTON DRlNIUNC VATER ABN (5£111-VOLATILI!) ORCAlllC AllALYTES (COHT. ) 

IANALYTE 

14- BROHOPHENYL- PHEHYLETHEll 
)HBXACHLOROBENZENE 
JPEln'ACHLOROPllENOL 
I PHENAllTllRENB 
IANTHRACENB 
JDI ·n- BllTYLPHTHALATE 
IPLUORAllTHEHE 
1 PYRENI! 
JBUTYLBBNZYLPHTHALATE 
J3,3' -0ICHLOROBENZIDINE 
IBENZO(a)ANTHRACENE 

lCRRYSENE 
bls(2- ETHYLHBXYL)PHTHALATI! 

1
01-n-OCTYLPHTHALATE 
BEHZO(b)PLUORANTHENB 

) BENZO(lr.)PLUOIWnHBNB 
IBBNZO(a)PYRENE 
I INDBNO( l, 2, 3-cd )PYRENE 
IDIBENZ(a,h)AllTllRACENI! 
JB!NZ0(1,h,l)PBRYLENB 
IBENZIOINB 

CAS t 

lol-SS-1 
118- 74-1 
87 86- 5 
85-01-8 

120-12-7 
84- 74 2 

206-44-0 
129-00-0 
85-68-7 
91-94- 1 
56-55-3 

218-01-9 
117-81-7 
117- 84-0 
205-99-2 
207-08-9 
50-32-8 

193-39-5 
53-70-3 

191- 24-2 
92-87-5 

NA - Not analyzed for by CLP laboratory. 

!HOUSTON OL I .,,1 ~·> 
f CLP aoL I .. ,, fse•> 



It 1111. 1'.ILt. fll. 11.U IS NOT 
AS L~GIBLt AS THIS I.ABEL, 
IT IS DUE TO THE QUALITY 
01' Tllf. ORICll!AL. 

HOUSTON DlllNIUNC VATER PBSTICID£/PCB ANALYTES 

IANALYTE CAS • lCLP CRQL !HOUSTON DL 

t-..-.--.:=-----t--......-=-r-t- ••'.!(pea> I •oll.Jip•> dpha- BHC 319-84-6 0 !Ril!OS- OO(i2" 
lbeta-BHC 319- 85-7 0.00005 I 0.0002 
ldel ta - BHC 319-86-8 0.00005 I 0.0003 
l1aaaa-BHC (llndane) 58-89-9 0.00005 I 0.0002 
I HBPTACHLOR 76- 44- 8 0.00005 I 0.0001 
IALORIN 309-00-2 0.00005 I 0.0002 
IHBPTACHLOR BPOXIDB 1024-57-3 0.00005 I 0.0001 
IEHOOSULFAN I 959- 98-8 0.00005 I 0.0003 
IDIBLDRIN 60- 57- 1 0.00010 0.0003 
14, \'-ODE 72-55-9 0.00010 0.0005 
)ENDRIN 72- 20-8 0.00010 0.0002 
IENDOSULPAN II 33213- 65-9 0.00010 0.0004 
)4,4'-000 72- 54- 8 0.00010 0.001 

IENDOSULPAN SULFATB 1031- 07 8 0.00010 0.0004 
4,4'-DDT 50- 29-3 0.00010 0.0006 

JHETHOXYCHLOR 72-43 .5 0.00050 0.0004 

IENORIN KBTONB 53494- 70-5 0.00010 NA 
alpha- CHLORDANE 5103- 71 -9 0.00050 0.005 

J1aaaa-CHLORDANE 5103- 74- 2 0.00050 0.005 
)TOXAPHENE 8001-35-2 0.0010 0.005 
JAROCLOR-1016 12674- 11- 2 0.0005 0.005 
JAROCLOR-1221 11104- 28-2 0.0005 0.010 
)AROCLOR-1232 11141- 16-5 0.0005 0.005 
IAROCLOR-1242 53469-21-9 0.0005 0.005 
IAROCLOR-1248 12672-29-6 0.0005 0.005 
IAROCLOR- 1254 11097 69-1 0.0010 0.005 
)AROCLOR-1260 11096-82-5 0.0010 0.005 
IENDRIN ALDEHYDE 7421- 93- 4 NA 0.0001 

NA - Not analyzed for by CLP or Houston EPA laboratory. 

•'!> 



IF "1111 PA~F. FILMEIJ LS NOT 
AS LEGIBLE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
OF THE ORIClllAL. 

HOUSTON DRINKINC VATER INORCIJIIC IJIALYTBS 

IANALYTB 
I 
l~ALU~"~IN~U~",__~~~~~ 

IANTIHONY 
I ARSENIC 
' - '.RIUll 
I 1:iRYLLIU" 
ICADltIU" 

ICALCIUH 
CHROHIUH 

I COBALT 
COPPER 

IIRON 
ILEAD 
l"AGNBSIUH 

I "-'NCANESB 
"l!RCURY 

'

HtCIU!L 
POTASSIU" 

I SELENIUM 
I SILVER 
ISODIUK 
ITllALLillll 
IYAllADillll 
IZIHC 
ICTAllID! 
IAUU.UHITY 
IHAP.DmSS 

CAS I 

7429-90-5 
7640-36-0 
7440-38- 2 
7440-39- 3 
7440-41-7 
7440-43-9 
7440-47-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97 6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

CLP CRDL 
.. /1 bgp•) 

o.2 
0.060 
0.010 
0.200 
0.00) 
0.005 
5.000 
0.010 
0.050 
0.025 
0.100 
0.003 
5.000 
0.015 
0.0002 
Q.040 
5.000 
0.005 
0.010 
5.000 
0.010 
0.050 
0.020 
0.010 
NA 
NA 

lHOUSTON DL 
I •111 <ee•> 
I o. I 
I 0.060 
I o.0046 
I 0.010 
I o.oos 
I o.005 
I o.1so 

I 0.010 
0.020 
0.020 
0.031 
0.030 
0 . 150 
0 .005 
0.0002 
0.020 
l.000 
0.0048 
0 . 010 
0.500 
o.ooJe 
0.030 
0.035 
0.02 
5 
5 

!~~~~~~~~-'--~~~~-'--~~~~-'--~~~~ 

NA - Not analyzed for by CLP laboratory. 



I F' IH& I Mt II llit.ll I l> SUT 
AS l.f.GI BLt. AS Tiil S LASEL, 
IT IS uur TO THI:: QUAL ITY 
Ot' Tltt: ORICll\AL. 

CLP KULTl- KEDIA HULT! CONCEHTIIATION ORGANIC VOLATILE AHALYT&S 

f ANALYTE 

lcHLOROKETHANE 
j llROKOHETHAN£ 
I VlNTL CHLORIDE 

I CHLOROETRA.NE 
METHYLENE CHLORIDE 

IACBTONE 
!CARBON DISULPIDE 
jl,1- DICHLOROBTHENE 
11,1-DICHLOROETHANE 
11.2-DICHLOROETHEllE (TOTAL) 
ICHLOROPORK 
11,2-DlCHLOROETHANE 
12-111/TANON! 
11,1,1-TRICHLOROBTHANB 
I CARBON TBTRACHLORlDS 
!VINYL ACETATE 
lllROHODICHLOROKETRIJIB 
11,2-DICHLOROPROPANB 
lcls- 1,3-DICBLOROPROPENE 
ITRlC11LOROBTllENE 
I DHROHOCllLOROMETllANE 
11,1,2-TRlCHLOROBTllANE 
lllENZJlNE 
ltrans- 1,3-DICHLOROPROPBN! 
lllROllOFORK 
14-KITRTL-2- PENTANOHB 
I 2-R!XAHOllE 
ITBTUCl!LOROBTllE.NB 
ITOLUEHI 
11,1,2,2-TETRACBLOROBTRA.NB 
I CHLOROllEN'ZENll 
I ETHYL BENZENE 
ISTYUNB 
lnLENl!S (TOTAL) 

CAS I 

74-87- ) 
74-83-9 
75-01 -4 
75-00-3 
75-09- 2 
67- 64- 1 
75- 15-0 
75- 35-4 
75- 34- 3 

540-59-0 
67-66-3 

107-06-2 
78-93-3 
71-55-6 
56-23-5 

108-05-4 
75-27-4 
78-87- 5 

10061 ·01 -5 
79-01- 6 

124-48- 1 
79 00-5 
71 -43-2 

10061-02-6 
75- 25- 2 

108-10- 1 
591- 78-6 
127- 18-4 
108-88- 3 
79- 34- 5 

108-90- 7 
100-41-4 
100-42-5 

1330-20- 7 

YATER CROL 
y 11 1se•> o.o 

0. 010 
0.010 
0.010 
0.005 
0.010 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.010 
0.005 
0.005 
0.010 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.010 
0.010 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

SOIL CRQL 

.,,~oi8e-> 
0. 010 
0 010 
0.010 
0.005 
0.010 
0.005 
0.00!1 
0.005 
0.005 
0.005 
0.005 
0.010 
0.005 
0.005 
0.010 
0.005 
0.005 
0.005 
o.oos 
0.005 
0.005 
o.oos 
0.005 
0.005 
0.010 
0.010 
0.005 
0. 005 
0.005 
o.oos 
0.005 
0.005 
0.005 

The above quantltatlon ll•ltl are for lov concentration •••el••· 

Kedlu• concentration soil sa•ple quantltatlon li•lta are 125 tl•es the 
lov concentration soil quantltatlon 11•111 listed. 



IP Tiii IAt,f. I 1!..'11.() 1 ~ NOT 
AS l.F.C:I RLE AS THlS LABEL 
IT IS DUE TO THE QUALITY ' 
Of IHP: ORICl.~Al. 

CLP MULTI- MEDIA MULTI-CONCENTRATION ORGANIC ABN (SEMI -VOLATILE) ANALYTBS 

(ANALYTB 

I PHllNOL 
lb• 2-CHLOROETHYL) E"'HBR 
I 2-CHLOROPBENOL 
11 , 3-0ICHLOROBBNZBNE 

1
1,4-0ICHLOROBBNZB.NE 
BENZYL ALCOHOL 

ll,2-DICHLOROBBNZENE 
12-MBTHYLPHB.NOL 
fbls(2-CHLOROISOPROPYL) ETHER 
I 4-METHYLPBBNOL 
IN-NITROSO-d l-n-PROPYLAHINE 
fHBXACHLOROETllAllE 
fNITROBBNZENE 
I l SO PH ORONE 
f 2- NITROPBENOL 
f2, 4-01KETBYLPHENOL 
IBBNZOIC ACID 
fbls(2-CHLOROBTBOXY)HETllANE 
f2, 4-DICBLOROPBENOL 
fl,2 ,4-TIUCHLOROBllNZENB 
INAPll'T8ALENB 
14-CllLOROANILJNB 
I HBXACBLOltOBITl'ADtBllB 
l4-C11LOR0-3-K!TBTLPHENOL 
12-KBTHYLHAPHTBALENE 
IR!lACBLOROCTCLOPENTADIENE 
12,4,6-TllJCllLOROPHENOL 
12,4, 5-Tlll CllLOROPBENOL 
12-CHLOROllAPBT ,ALENE 
I 2-NITROAHIUNB 
IDIKBTRYLPHTBALATB 
IACENAPRTHYLl!NB 
12,6-0lNITROTOLUBNE 
13-NITROAHILl NB 
IACBHAPBTHENB 
12,4- 0INITROPRENOL 
14- NITROPHBNOL 
IDIBENZOPl/IWI 

1
2,4-0INITROTOLUENB 
DIBTHYLPBTBALATB 

14-CHLOROPHBNYL-PHBNYL ETHER 
I PLUORl!NB 
14-HITROAHILIN! 
14 ,6-0INITR0-2-HBTHYLPHENOL 
IN-NITltOSOOI PHENYLANI NE 

CAS I 

I08-9S-2 
111-44-4 
95-57-8 

541-73- 1 
106-46-7 
100-51 -6 
95-50 1 
95-48-7 

108-60-1 
106-44-5 
621-64 7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 

105-67-9 
65-85-0 

111-91-1 
120-83-2 
120-82-1 
91-20-3 

106-41-8 
87-68 3 
59-50-7 
91-57-6 
77 47-4 
88-06-2 
95-95-4 
91-58-7 
88-74-4 

131-11-3 
208-96-8 
606-20-2 

99-09 2 
83-32-9 
51-28-5 

100-02-7 
132-64-9 
121-14-2 
84-66-2 

7005-72-3 
86-73-7 

100-01-6 
534-52-1 
86 .)0 6 

VATER CROL 

• 'l tse•> o.o 
0. 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 . 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.050 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.050 
0.010 
0.050 
0.010 
0 .010 
0.010 
0.050 
0.010 
0.050 
0.050 
0.010 
0.010 
0.010 
0.010 
0.010 
0.050 
0.050 
0.010 

SOIL CROL I 
"''~ ~Pp•) I o. l 

0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
Q.330 
1.600 
0.330 
0.310 
0.330 
0.330 
0 .330 
0.330 
0.330 
0.330 
0.330 
0.330 
1. 600 
0.330 
1.600 
0.330 
0.3)0 
0.330 
1.600 
0.330 
1.600 
1.600 
0.330 
0.330 
0.330 
0.330 
0.330 
1.600 
1.600 
0.330 



II IHI. 1•,\t,t, fl!.Ht:ll I~ ~OT 
AS L£Gl8Ll AS THIS LABEL, 
IT IS DUE TO TH £ QUALITY 
or TllF. ORI C:!llAL. 

CLP HULTJ- HEDIA HULTI-CONCEHTRATJON AIN (SEHi VOLATILE) ORGANIC AHALTTES 
( CONT.) 

IAHALYTE CAS i SOIL CRQL 
I -BROHOPHEH\'L-PHEHYUl'THER 

IHl!XACHLOROBBNZENE 118-74 I 0.010 0.330 IPENTACRLOROPBENOL 87-86- 5 o.oso 1.600 I PllEllAN'"'"'ENE 95-01 9 0.010 0.330 IAHI'HRAC .-IB 120-12- 7 0.010 0.330 IDI-n- BUTYLPHTHALATB 84-74-2 0.010 0.330 IPLUORAHTHEHE 20b- 44-0 0.010 0. 330 IPY11£N£ 129-00-0 0.010 0.330 IBUTYLBEHZYLPHTHALATB 95- 68- 7 0.010 0.330 13,l'- DICRLOROBEHZJDINB 91- 94- 1 0.020 0.660 IBBllZO(a)AHTHIUCBHB 56- 55- 3 0.010 0.330 ICHRYSENB 
219-01-9 0.010 0.330 I bls(2- BTllYL8BXYL)PRTllALATB 117-81- 7 0.010 0.330 IDI- n-OCTYLPHTBALATB 117-84 0 0.010 0.330 IBBNZO(b)PUJORAHTRBllB 205-99- 2 0.010 0.330 IBEHZO(k)PLUORAHTllEHE 207 08 9 0.010 0.330 IB!HZO(a)PYRENE 
50-32-8 0.010 0.330 I JNDEllO( 1, 2, 3-cd)PYRENB 193- 39-5 0.010 0.330 IDIIBHZ(a,h)AHI'lllUCEH! 
53-70-3 0.010 0.330 IBENZO(s,h,t)PBRYLEHB 191-24-2 0.010 0.))0 I 

The above quantl t allon llalts are for lov concentration aaaples. 

Hedlua concentration soil a .. ple quant!ta1lon llalta are 60 tlaea the lov 
concentration sol! quantltatlon llat11 ll1ted. 

l 



II lilt PACI. I I Ulllh Ui sor 
AS 1.ECIBLt A~ THIS LABEi., 
lT IS Dl.'E TO THE Ql1AllTY 
OF fllE ORI CIN/\L. 

CLP "ULTI-"EDIA HULTl-CONCENTRATION ORGANIC PESTlCIDB/ PCB ANALYTSS 

I AHAL YT& 

lalpha- BHC 
lbeta-BllC 
ldelta - 8HC 
llaMa- 811C (llndane) 
IHBPTACHLOR 

I ALDRIN 
llBPTACHLOR BPOXIOE 

IENDOSULPAH I 
IOIEUllUN 
14,4'-DDE 

l!HDRIN 
ENDOSULPAN II 

14 ,4• - ODD 
1£NDOSULPAN SULPATB 
14,4• - DDT 
I HtmtOXYCHLOR 
IENDRIN kBTONE 

lalpha-CHLORDAH! 
1-·CHLORDANB 

ITOXAPHl!NB 
fAltOCLOR- 1016 
I AltOCLOR- 12 21 

IAROCLOR-1232 
AltOCLOR-1242 

IAROCLOR- 1248 
fAJOCLOR- 12S4 
IAROCLOR- 1260 
I 

CAS i 

319-a4-6 
319-SS-7 
319 86 8 
58-89-9 
76-44-8 

309-00-2 
1024-57-3 
9S9-98-8 
60-S7-1 
72-55-9 
72- 20-8 

33213-65-9 
72-S4-8 

1031-07-8 
S0-29-3 
72-43-S 

53494 70 5 
5103- 71-9 
SlOJ-74- 2 
8001-35-2 

12674- 11 2 
11104-28-2 
11141- 16-S 
53469-21- 9 
12672-29-6 
11097-69- 1 
11096-82-S 

VATER CROL I 
i~AJsr> I 
o.oooos I 
o.oooos I 
o.oooos I 
o.oooos I 
o.oooos I 
o.oooos I 
o.oooos I 
0.00010 I 
0.00010 I 
0.00010 I 
0.00010 I 
0.00010 I 
0.00010 I 
0.00010 I 
o.oooso I 
0.00010 I 
0.00050 ' 
o.oooso ' 
0.0010 I 
0.0005 I 
o.ooos I 
o.ooos I 
o.ooos I 
o.ooos I 
0.0010 I 
0.0010 I 

I 

0. 0 
o.ooeo 
o.ooeo 
o.ooeo 
0.0080 
o.ooeo 
o.ooeo 
0.0080 
0.0160 
0.0160 
0.0160 
0.0160 
0.0160 
0.0160 
0.0160 
o.ooeo 
0.0160 
o.ooeo 
c.ooeo 
0.160 
o.oeo 
ll.080 
o.oeo 
o.oeo 
o.oao 
0.160 
0.160 

The above quantltatlon ll•lta are for lov concentra tion sa•plea. 

Hedlu• concentration aoll •••ple quantltatlon ll•lts are 15 tl•es the lov 
concentration soil quantltatlon llalts llated. 



It lit!( l'Al>F. r'IL.'ILIJ LS NOT 
AS l.!!CIBL~; AS THLS LABEL 
IT IS DUE TO TllE QUALITY' 
Of Tiit OR!ClNAI.. 

CLP "ULTl- "EDIA HULTl -CONC&NTRATlOtl PULL lllORCANIC ANALYTl!S 

IANALYTE ICAS I JVAT!!R aDL 

'~=,.,,.,,,~-----'~~~~--! a g/l Spp•) 

IALUHINUH I 7429-90-5 I 0.20<l 
ANTIMONY I 7440-36-0 I 0.060 

IARSBNIC II 7440-38-2 I 0.0\0 
IBARIUH 7440-39-'.l I 0.200 
IBBRYLL.IUH I 7440- 41-7 I 0.005 
ICADHIUH I 7440-43-9 0.005 
ICALCIUH I 7440- 47-2 l 5.000 
ICHRDHIUH I 7440-47-3 I 0.010 
I COBALT I 7440-48-4 I 0. 050 

ICOPPER I 7440-50-8 I 0.025 
IRON 7439-89-6 I O. 100 

IL.BAD 7439-92-1 I 0.003 
I HACNESIUH 7439-9!>-4 I 5 .000 
IHAllCAllBSE 7439-96-5 I o.01s 
IHBRCURY 7439-97-6 I 0.0002 
lllICltBL 7440-02-0 I 0.040 
IPOTASSIIJll 7440-09-7 I 5.000 
ISEl.JlHIUM 7782-49-2 I 0.005 
ISI LVBR 7440-22-4 I 0.010 
ISODIUH 7440-23-5 I 5.000 
IT11ALLIUM 7440-28-0 I 0.010 
IVANADIUH 7440-62-2 I 0.050 
IZINC 7440-66-6 I 0.020 
ICTAllIDB I 0.010 

JSOlL CRDL 
I .,,~ <er•> 
I 4 

12 
I 2 

I r 
1000 

I 2 

I ~o 
I 20 

0.6 
1000 
3 
0.1 
8 
1000 
I 
2 
1000 
2 
10 
4 
5 

'~----------''-------'------'-----~ 



If 1111. I ,1c.;t, I 11..'IW l~ liO r 
AS l.ECULIC. AS TH IS LABEL, 
IT IS DUE TO THE QUALITY 
OF THE ORI CINAL. 

UNITED STATES ENVIRONK!:NTAL PROTECTION AGENCY 
REGION 6 

BOOSTON BRANCH 
10625 FALLSTON£ RD 
BOOSTON, TZ 77099 

Ret. Case No. I G 0 08 

Odte: 
Site Name Cabot LA~ 

Subjoce: CLP Data Re..- t ev 

From: 

To: 

A review ot the laboratory raw data tor the reterence site has 
been completed by mem.bers ot the Laboratory Section. 
Samples were: 

INORGANIC: 

OROIUfIC: 

Ff>- SltS 

The data was tound: 

( ) Acceptable 

( ~) Provisional; use ot daea requires caution. Problems are 
noted in Review Summary. 

( ) Undcceptable; data should not be used. Problems are noted 
in Review Sumllary. 

QuesLions regarding the review can be addressed to me. 

Attachments 

cc: Kaluloud El-felcy, 6E-KL 
Hike Hiatt, EMSL/LaS Vegas 



IF il!t ltl~E Fil.: t:ll I~ NOT 
AS I t.(;lnLL A5 THIS LABEL• 
IT IS DUE TO THE QUALITY 
OF THE ORI CINAL • 

11NITED STATES ENVIRONMENTAL PROTECTICH AOElfcy 
REOION 6 

HOUSTON BRANCH 
10625 FALLSTON£ ROAD 
HOUSTON, TEXAS 77 0?? 

ORGANIC REOIONAL DATA A88E88HENT 
CASE tlO. 16008 SAS 600!ffO 
LABORATOR¥_&J~O~R-D~A~t1-,.. ___ _ 
CO/lTR.\CTI SAS 600 lHO 
SDCI fP572 
SOWJ BAS !EB 12/88! 

SITE Cabot Li\ndCill 
110, Of' SAMPLES.,,_~1~4-------HATRIX Wotprts ii 
REVIEWER (IF llOT ESO)_E._s,..A,..T.__-,...,..__ 
REVI£WER'S NAAE Harry A, Kraiqb 
COMPLETION DATE April 24 . 19?1 
ACCT/ lTGBQtf84 SFI TFBUZZ 

TPO: ACTION_ f¥J X 

SAMPLE tlO. fp ... 572 
....I'P-573 
__rp ... 574 
....I'P-575 

....I'P-57§ 
__fp-577 
fP-578 
fp ... 579 

....I'P- 580 
ff-!181 
fP- 582 

....I'P-583 

DATA ASSE88HENT SDIOIARy 

VOA BNA 
1. HOLDillC TIMES 

-JL -JL 
2. CC/MS TUtlE/ INSTR PERFORM. 

-JL -JL 
l. CALIBRATIOllS 

-lL -lL 
1. BLAllKS 

-JL -JL 
5. SURROCATES 

-JL -JL 
6. ltATRIX SPIJ<E/DUPlICATE 

-JL -4-
7. OTHER QC 

..l!LA.. ..JJ.1A... 
8. INT£RllAL STAllDARDS 

-JL -JL 
9. COHPOUllO IDEllTif!CATIOtl 

-JL -lL 
10 . SYSTEM P£RFORHAt1CE 

-JL -JL 
11. OVERALL ASSESSHE/IT 

PEST OTHER 
-JL -1!1.L -JL -1!1.L -4- -1!1.L -JL -1!1.L -JL -1!1.L -JL -1!1.L -HL.A.. -1!1.L ... J'l.A.. -1!1.L -JL -1!1.L 

-JL -1!1.L -lL -lL -4- -1!1.L 
O • Data had no problems/or qual1tied due to •inor Proble•a. H • Data qualified duo to aajor probleea. 
Z • Data unacceptable. 
X • Problems. but do not aCCect data. llA • /lot applicable. 

lBsp •ndtor to 
lino. 1-nitr900\-

AR£AS Of' CONCERN : GPC deliyerqblea were omi tted. 

led •1nimya RBF 

llOTABLE PERFORMANCE: _____________________ _ 



It 1111. P,\c,[ fl L.~l.(l IS NOT 
AS l.F.CIBLF. AS THIS LABEL , 
IT IS DUE TO Tiit: QUAL ITY 
or THt OIU(;lllAL. 

UllI TED STATES ENVIRONMENTAL PROTECTI ON AO!NCY 
REGI ON 6 

HOUSTON BRANCK 
10,2 5 PALLSTONE ROAD 

HOUSTON, TX 770'' 

KEHORANDUH 

Date: 

subj ect: 

Prom: 

To: 

April 24, 1991 

CLP Data Review /1 ·r 
'I r 

Mahmoud El-reky, Acting TPO, Region 6 

Michael Daggett, Chief , organi c Section, llouston Branch, 
Region 6, 

Attac hed is the data review s ummary t or Case '~~1~6~0~0~8.__~~~~~ 
SOC '~~f~P~5u7~2...._~~~~~ 
Site Ca b9t I.Andtil l 

Data was t ound: (XI Prov i siona l 

( I unacceptabl e 

Action requi r ed by TPO : ( ) Yes 

COHH EllTS : 

( X) llo 

1. Acetone and be nzoi.c acid ta iled tRSD and/or to 
cal ibrat ion cri teria . 

2. TCL compounds 3-nitroaniline, 4-ni troanili ne, 3 , 3' 
dichlorobanzidine, and 2- but anona tailed a i ni aua 
RRr guidelines. 

3 . GPC deliverables were omitt ed. 



CASE 16008 

COKHENTS/CLARIPICATIONS 
REGION VI CLP OA REVIEW 

SDG fPS72 SITE CAbgt Ll!ndCill 

II lHI IAGI n. ·• ll IS .. or 
AS Ll.Gl8U. AS THIS !..~BEL, 
IT I S DU. TO THE QUALITY 
or Tiit: ORIGISAI .. 

LAB .ZORDAN 

The Collowing is a summary ot samplo qualif iara used by Region VI 
in reporting this CLP data: 

VOA 
BNA 
PEST 
OTHER 

Acce12table 

tl/A 

Proviaionol unacceptable 

COMMENTS: The case consisted of 7 water and 7 soil aaaplea tor 
complete RAS organics analysis. Tha data package arrived on time 
Cor the JS day turnaround. Low lovel analyses ware performed. VOA 
chlorinatod and aromatic compounds, benzoic acid, PNAa, phanola, 
and chlordanes were reported in the samples. Data tor 7 VOA and 14 
BNA samples are provisional due to •inor deficianciea in 
calibrations and compound idontif ication. An evidence audit waa 
conducted on tho complete sample delivery group file (CSP) 
deliverables and the Evidence Audit Checkliat ia attached to thia report. 

1. HOLDING TIMES - Acceptable. The soaplea were extracted and 
analyzed within technical (40CFR136) and contractual holding tiae limits. 

2. OC/HS TtnfE/INSTRUM!:HT PERPORJIAHCE - Acceptable. BFB and DFTPP 
mat CC/ HS tuning criteria for VOA and BNA analyaes. Internal 
standard areas were within OC control limits for VOA and BNA 
samples. Past/PCB analyses met instrument parConaance raquiraaants. 

3. CALIBRATIONS - Provisional. CCC and SPCC compounda mat QC 
criteria for VOA and BNA calibrations. Results are estimated tor 
acetone in samples FP-579, FP-580, and FP-584, and for bsnzoic acid 
in sample FP-573 because these compounda failed tRSD and/or to 
calibration guidelines. The following quontitation Hait• are 
unusable because the compounds tailed minimum RRF criteria: 

J-nitroaniline and 4-nitroaniline in all aamplea, 
2- butanone in all wator samples, and 
J,3'-dichlorobcnzidine in water •amplea FP-579, FP-580, FP-
581 , FP-582, FP-583, and FP-584. 

Soma pesticides exceeded to cdlibration guidelines, but •••Pl• data wero not aftocted. 



ORGANIC QA CHECKLIST 
CONTINUATION PAGE 

H 1111 Al;! I d.:t:ll I:> SUT 
AS l.t:G IBLI. A~ THIS LABEL , 
IT IS llUI. TO THf: QUALl TY 
OF THE Oll lClllAL . 

CASE 110 . 16008 SQG ; f P572 SITE Cabot L§nJtill 

COMMENTS: 

4. BLAHltS - Acceptable. Hethod blanks met QC requi rement• in all 
Cr octions. VOA blanks contoined acetone, methylene chloride, 
chl orobenzene, 4-methyl-2-pentanona, and xylene. Sa111pla reaulta 
are estimated for acetone and methylene chloride < lOx blank level• 
and ror chlorobenzene, 4-methyl-2-pontanone, and xylene < 5x blank 
levels duo t o possible laboratory contamination. 

s. SURROGATES - Acceptable. Surrogate recoveries were within QC 
limita f or all fractions. 

6. MATRIX SPIKE/MATRIX SPIKE DUPLICATE - Acceptable. HS/ KSD 
recoveries ware within QC limits tor VOA and Pest/PCB aamplea. 
HS/HSD recoveries for pentachlorophenol exceeded QC liait in low 
soil samples, but sample data were not affected. 

7A. COMPOUND IDENTIPICATION Provisional. Aromatic and 
chlorlnat ad TCL compound• ware reported in VOA samples, in addition 
to blank contaminants. Benzoic ocid, PNAs , phenols, and co1UtOn 
phthalate esters were identified in BNA samples. sample apectra 
generally 11et identification criteria. Identification of 
banzo(o)onthracene is tentotive in on11ple FP-581 due to spectral 
inter!erences. That result l s estimated and s hou ld be used with 
caution. Both chlordane isomers were reported < CRQL in sample FP-
575. 

78. DATA COMPLETENESS - Provisional. The data package waa 
oasentially complete, except tor omitted GPC delivarablea. Some 
BNA TICa require "B" tlags . The laboratory was notified of needed 
reaubmiaaions (See attached Fax Record Log) . 

8. CAB! ASSESSMENT - Data tor 7 VOA and 14 BNA oamplea are 
proviaional duo to probla~s with calibra~ions and compound 
identl!lcation . Data tor 7 VOA and 14 Pest /PCB sample• are 
acceptable . 



Paqo 1 or 1 

II 1111 1M1. flLMr.U IS NOT 
AS 1.¥.C:l llll AS THIS LABEL, 
IT IS our. TO THE QUALITY 
DY THF. ORIGINAL. 

In Reference to Cose No(s): 
16008 SDG: FP572 

REGIONAL/ LABORATORY COKMUNICATION SYSTEM 
PAI Record Log 

Data of PAI: April 24 , 1221 
Laboratory Name: JORDAN 
Lab contact: Dr. Jomes r. Golosyn 
Raqion: 
Raqional contact: Horry Krolgb - ESAT 

FA.I sent by: ~~~Laboratory _L_Reqion 

In rafaranca to data for tba rollovinq fraotion (a)1 

BNA 

SWIUllary of Quaationa/Iaauaa1 

A. General 

1. Please subi:ait Fora cc-1 ~nd uae cuatody ••ala on all 
tuture submissions ot oriqinol data . 

2. Please subi:ait GPC deliverable• tor BNA and Peat/PCB 
samples and calibration standards. 

8. BllA 

l. FP-573 and FP-583: 
benz:oic acid. 

Standard spectra ware oaitted tor 

2. TICS consistent with blank contaainanta ware reported i n 
samples, except samples F ' -580, FP-581, ond FP-583, but 
results were not tlaqged "B". Please review the data . 

Please respond to the above issues within 10 daya to: 

USEPA Reqion 6 r~h 
10625 Fallston• Road 

Houaton, TX 77099 

For turther intormation , please call 
or fax: (713) 983 - 2248. 

mo at:(713) 983-2137 

i4~fxr.fug.1 April :U. 1991 
Data 

Diatribution: (1) Lab copy, CZ) Raqion copy, (3) axo copy 



I• 1Hf I ALF. f 11.lil.IJ IS MIT 
AS LECIBLt AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
OP THE ORlCINAL. 

ONITED STATES ENVXRON>U:NTAJ. PROTECTION AGENCY 
REGION 6 

KOOSTON BRANCH 
10625 PAI.L8'1'0Ml! RD 
HOOS'l'ON, TX 77099 

Rat. ca .. No. I b 0 o_R 

Date: 5/15 /q1 
Site Name C'lboL Lc....,d.f if/ 

S• ject : 

From : 

CL~~ Reviev 

~~ L. Daqgett, Chiet, orqanic Lab Section; 6£-HL 

To: 

A review ot the laboratory raw data tor the ret~rence site has 
been completed by members o! the Laboratory Section. 
Samples were: 

INORGANIC: MFN I 54. 

± 
tfFN IG7 

ORGANIC: 

The dat~ 'eo round: 

( ) Acceptable 

CXJ Provisional; use ot data requires caution. 
noted in Review Summary. 

Problems are 

( ) Unacceptable; data should not be used. Problems are noted 
in Review SWlllllary . 

Questions regarding the review can be addressed to me. 

Attachments 

cc: Mahmoud El-l'eky, 6£-HL 
h4K8 Hiett, EMSL/Las Ve9as 



Ir Tm: j;\{;t. f I L.'lJ;IJ Is ~OT 
AS LEGIBLE AS THIS I.ABEL, 
IT IS DUE TO THE QUALITY 
OP THE ORICI NAL. 

UNITED STATES ENVIRONkENTAL PROTECTION AGENCY 
REGION 6 

ROOSTON BRANCH 
10625 FALLSTON! ROAD 
HOUSTON, TP.X~S 770'' 

ISEISORAND!!)! 

Date: Hay 14, 1991 

CLP Data Review .J/fi 
Mahmoud El-F~t!'f:f/tin9 TPO, Region 6 

Subj ect: 

From: 

To: Michael L. Oa99ett, Chief, Organic Lab Section; 6E-HL 

Attached i s the data review summary Cor Case I ~ 
s OG I Hflil.~A 

Data was tound: (X) Provisional 

( ) Unacceptable 

Action required by TPO: ( ) Yes 

( X) No 

COMMENTS: 

Sito Cabot Landfill 



IF THE l'.H.I I IL lt.U IS NOT 
AS l.t:GlllLE AS THIS LABEL, 
IT IS IJUE TO THE QUALITY 
Ot' TllE ORIGINAL. 

UNITED ST~TES ENVIRONMENTAL PROTEC'l'ION AGENCY 
REGION 6 

HOUSTON BRANCH 
10625 FALLSTONE ROAD 
HOUSTON, TEXAS 77099 

INORGANIC REGIONAL DATA A88E88HENT 

~ASE NO.~ SITE Cabot I..AndCill 
110. OF SAMPLES LABORATORY H.F.T. Inc. CCOl 

CONTRACT I 68 - 00-9145 
soc I t1.E.tilli 
SOW# ~ 
TPO: ACTION FYI .JL 

MATRIX 7/soil. 7/woter 
REVIEWER (IF HOT ESP) ~ 
REVIEWER' S NAME Mi ka Fortitta 
COMPLETION DATE Moy 14. 1991 
ACCT I 1TGBQNB4 SF I ~ 

SAMPLE 110.: HFN154, MFNlSS, MFN156, MFN157, MFN158, MFN159, 
MFN160, MFN161, MFN1 62, HFN163, MFN164, HFN165 , MFMl66, MFH167 

DATA ASSESSHEtlT SYMMARX 

ICP AA H9 CYANIDE 

l. HOLDUIG TIMES _Q_ _Q_ _Q_ _Q_ 
2. CALIBRATIONS _Q_ _Q_ _Q_ _Q_ 
J. BLAllKS ....lL ....lL _Q_ ....lL 
4. ICS _Q_ 
5. LCS _Q_ _Q_ 
6. DUPLICATE ANALYSIS ....lL _Q_ _Q_ _Q_ 
7. MATRIX SPIKE ....lL ....lL _Q_ _Q_ 
8. MSA liLA 
9. SERIAL DILUTION ....lL 

10. SAMPLE VERIFICATION _Q_ ....lL _Q_ _Q_ 
11. OTHER QC liLA liLA liLA liLA 
12 . OVERALL ASSESSMENT ....lL ....lL _Q_ ....lL 

o • Data had no problems/or quolitiad due 
M • Data qualified due to major probloma. 

to minor prob~•••· 

z • Data unacceptable. 
x • Proble111s, but do not ofCect data. 
N/A• Hot applicable 

ACTION ITEMS: Blank concentrations ware above the i nstrument 
detection limits for six analytes; difCerencea between duplicate 
results exceeded quali t y control limits tor ono anolyte in tho 
soil samples; matrix spike rocovariea ware outside or limits tor 
two analytes in the soil samples; aerial d ilution diCCerences 
exceeded the limit for two analytes in the water s amples, and FAA 
analytical spike recoveries exceeded limits tor ll or 64 
determinations. 

1JUlAS or CONCERN: 

HOTABLB PERFORMANCE: Mercury met quality control criteria. 



INOROIUfIC QA REVIEW 
CONTINUATION PAGE 

C••• ~ SDO l1D!!.1.t Sita Cabot Land f ill 

u 11 .1vF r.u.w ,, ~oT 
AS 1.f.GIBl.I AS THIS LABEL, 
IT IS UUL TO THE QUAL ITY 
Of THE lll!C!SAL. 

Lab lflT. Ina. (CO) 

COMMEtlTS: Seven soil and seven wator samples were analyzed at 
low concentrations for total metals and cyanide. The data 
packa9e is provisional because: blank concentration• were above 
the instrument detection limits for aix analytes; differencaa 
botweon duplicate results excoodad quality control limits tor one 
analyte in the soil samples; matrix spike recoveries wore outaide 
of limito for two analytos in the soil samples; ••rial dilution 
difforoncos exceeded the limit for two analytaa in the water 
oamplos, and FAA analytical spike rocovaries exceeded limits for 
11 of 64 determinations. 

1 . Holdin9 Times 

All holdin9 time criteria wore mot. 

2. Ca librations 

All calibrations were acceptable. 

l. Blanks 

A. Cal i bration Blanks 

The concentrations ot calciua and cyanide in the 
calibration blanks were above the instrument da~action 
liaits (IOL) but less than the contract required detection 
limits (CROL). sample results greater then the IDL'• but 
lass than five times the amount i n any blank should be 
qualified as undetected (U). 

The concentrations or lead in the calibration blanks vara 
above the ne9ative IDL. Falae ne9ativea are posaibla. 

8. Pruparation Blanks 

The concentrations of aluminum, calcium, and iron in the 
preparation blank for the soil samples ware above the 
instrument detection limits (IDL) but lasa than the 
contract required detection liaita (CROL). Sample results 
9reatar than tho IDL'a but loaa than five timaa the amount 
in any blank should be qualified aa undetected (U). 

The concentrations ot arsenic, calcium, iron, and cyanide 
in the preparation blank for the water samples were above 
the IDL'a but less than the CRDL'a. Sample raaulta greater 
than the IDL's but less than five timea tho amount in any 
blank should Le qualitiad as undataotod (U). 

c. All other blank results were acceptable. 



4. ICS 

Interterence check s amplo c ritorio wore mot. 

5. LCS 

I hi j ,\i,f. II LNLIJ s :;or 
LEC,J8LE AS THIS LABEL, 
IS DUI. TO THE QUALITY 
THf. ORICIN"L. 

All laboratory control samplo rosults wero acceptable. 

6. Duplicate Analysis 

The chromium results for tho soil samples are qualitied aa 
estimated (JJ due to a 56 . 6\ relative percent ditterence tor duplicate results. 

All other duplicate res~lts mot technical quality control criteria . 

?. Matrix Spike 

A. Pre-digestion/Pro-distillation Matrix Spike Recovery 

1. The antimony results tor the soil samples are qualitied 
as estimated (UJ) due to a pre-digestion matrix apike 
recovery ot 11.2t. Matrix interference is euapected. 

2. The chromium results for the soil samples are qualitiod 
as estimated (J) due to a pre-digestion matrix spike 
recovery of 62.7\. Matrix interference is suspected. 

B. Furnace Atomic Absorption Quality Control 

1. The selenium results tor MFN154, MFN155, and HFN163 are 
qualified as estimated (J and UJJ due to FAA analytical 
spike recoveries ot 79.0t, 80.0t and 68.0t, 
respectively. Matrix interference is suspected. 

2. The selenium results tor MFN156 and MFN160 are qualitied 
as estimated (UJ) due to FAA analytical spike recoveries 
ot 116.0t and 121.ot, respectively. Matrix interterence is suspected . 

J. The thallium results tor MPN161, MFN163, MFN164, MFN165, 
MPN166 and MFN167 are qualitied as estimated (J and UJ) 
due to FAA analytical spike recoveries ranging from 
72.St to 83.St. Matrix interteronce is suspected. 

C. All other a nalytes had acceptable pre-di9eation/pre
distillation matrix spike recovorios and FAA qual i ty control. 



a. Serial Dilutions 

IF 1111 IMI HI.II 11 JS !'OT 
AS I t:ClllLt. AS THIS LABEi., 
IT IS nuc TO THE QUALITY 

OF Tllf ORIGINAi . • 

Tho aluminum results !or tho water samples aro qualified as 
estimated (j and UJ) duo to a serial dilut1on ditterenca ot 
94. 7\ . Physical or chemical l ntorforence exist due to the 
s ample matrix. 

The iron results tor tho water samples aro qualified as 
estimated (j) due to a serial dilution ditterence ot 14.4\. 
Phtsical or chemical intorterenco exist due to the sample 
matrix. 

All other serial dilution results mot quality control 
criteria. 

9. Sa.ple Verification 

A. The "W" flags are not necessary for arsenic in HFNlSS, 
HF'tll61, HF'Nl62, HF'Nl6l, HF't/164 I HFN165, HF'Nl66 and HF'Nl67. 

8. The "H" flags are not necessary for araonic in HPlll62, 
HF'l/164 and HF't/166. 

c . The "W" tlags are not necossery for lead in MFN161, 
HF'l1162, KFl/163, HF'Nl64, HF'Nl65, HF'tH66 and HPt/167. 

o. The "W" tlags are not necessary tor selenium in MFN157, 
Mf"IHS8, HF11159, Mf?ll61, HF'Nl62, HFN164, HPN165, KFN166 and 
MFN167. 

£. Fon. 14 was corrected in resubmission. 

10. Other QC 

None 

11. overall Assessment 

The data package is provisional tor the tollowinq reasons: 

A. Blank concentrations were abovo the instrument detection 
limits tor six analytes. 

8. Ditterences between duplicate results oxcoeded quality 
control limits tor one analyto in the aoil eemplea. 

C. Matrix spike recoveries were outside ot limits tor two 
anelytes in tho soil samples. 

o. Serial dilution ditteronces exceeded tho limit tor two 
anelytes in the water samples. 

E. F'AA analytical spike recoveries exceeded limits tor 11 ot 
64 determinations. 

F. All other technical requirements wera met. 



It Thi 1.1n Fil.ht.II IS Nor 
AS LEGIBLE AS TH IS LABEL, 
IT IS OCE TO THE QUAL ITY 
Ot" TIU, ORIGINAL . 

In Reference to case 
Cose 16008 SQG HFH154 
Po90 ..J... ot ..J... pa9ea 

contract Laboratory Proqraa 
REGIO~/ LABORATORY COKKUNICATION SYSTEM 

Telephone/FAX Record Lo9 

Data of Call: Hay 14 1991 

Laboratory Name: N.F.T .. Inc. !CO) 

Lab Contact: Ronald L. Kgil 

Raqion: ~ 

Ra9ional contact: Michael J. Fertitta l&SATI 

Call Initiated by : B§9.12n 

I n reference to data for the tollovin9 sample nu.bare : 

HFN154. MFN155. HFN156. HfH157 . MFN158. MFH15q, Hrtl160. !1lN161 . 
Hftll62. MFN163. MfN164, HFN165, HFl1166. MfH167 

suaaary of Questions/Issues Discussed : 

A.. The "W" tla9s are not necessarv tor arsenic in MPN155, MPN161, 
Hflll62, Kflll63, HFH164, MfH165, HFH166 and HFN167. 

B. The "K" tlaqs are not necessary tor arsenic in HFN162, MPN164 
and MFU166. 

c. The "W" flaqs are not necessary tor lead in HFN161, HFN162, 
HFH16l, MFN164, KFN165, MFN166 and HFN167. 

o. The "W" fla9s are not necessary for selenium in HFN157, 
HFN158, HFN159, HFN161, HFN162, HFN164, HFN165, HFH166 and 
HFN167. 

&. Form 14 was corrected in resub~ission. 

sumaary of Resolutions: 

Lab will look into items and will submit data within t•~ workinq 
days. 

a tel 

Distribution: (1) Lab Copy, (2) Ra9ion Copy, (3) SHO Copy 



ManTech Environmental Technoloqy, Inc. 
ESAT Raqion ' 

If 1111 I Aut t'll li,IJ l~ NOT 
AS l.EGIBLE AS TlllS LABEi. , 
IT IS DUE TO THE QUALITY 
OF THE ORIGINAL . 

c/o us EPA 10625 Fallstone Road, Houston, TX 77099 (713) 983-2243 

FACSIMILE COVER S HEET 

Plaas• deliver the tollowinq paqes to: 

Name B.QJl&ld L. Keil 

Firm N.F.T .. Inc. 

city ~ State ~ 

Talaphona !3031 278-1888 Ext. 

Pax Telephone No. (3031 278-1399 Ext. 

Bandar: 

Naaa Michael J, Fertitta 

Total NUall•r ot paqas includinq this cover Sheet 4 

If you do not receive all tb• paqaa or it any paqaa ara unclear, 
pl•••• call: (713) 983-2243. 

KJISSAOES: 

fax Model No. Panatax UF-620 fax No. (713) 983-2248 



lP Till L\U h1. l£u I~ NOT 
AS LF.C;JllLE AS lli!S LABEL , 
IT IS llUf. TO THE Ql!AL ITY 
Of' TllF. ORICINAI.. 

COMPLETE 8JUDLJI DBLIVl/ar GROt'P F?La (CSP) 
EVIDB•cz AO'DIT CllltCJU.IST 

Re9ion 6 

Lab Nllllle: H.F.T. Inc;.., 

Audit No, l6D08Mfllt.5.i 

EPA Lab Code: lilI 

Lab Location: Golden ~ 

Date CSF Received: i/16/ii Rox No. (a): -l... 

Routine Analytical Services (RA.s) No: .1iQ.Qa. 

Special Analytical services (SAS) No: 

Sa•ple Delivery Croup (SOG) No: ~ 
No. ot Slllllples: .ii 

Contract Type: _.Inorganic 
Date ot Audit: S/14121 

Auditor: Michael J, Pe[tfttA 
(Print Nlllle) 

Cuatodr ••ala 

1. custody seals present? 

2 . Custody seals intact? 

J'ora oc-2 

l. Fora OC-2 present? 

R•-alU!aitted CSP: Y/N? N , 

Auditor: ~uL 01 Q~ E,:tf:t:. 
( iqnature 

x ) . 
x 

x ) . 
4. Nuaberinq scbqe on Form oc-2 x 

accurate? 

5. tncloaect docllllents listed? X 

6. Listed docWDent.s enclosed? 
x ) . 

Pa9e l ot 4 



I~ lllE p,\t.t: f I LllUI I~ 1'0T 
AS l.P.G l BU; AS TH lS LAB FL 
IT 15 DUE TO THE QUALITY • 
01' THE ORICINAL. 

COHPLBTB 8:Ul.PLB OBLITlaY OJtOVP l'ILJI (C81') 
BVIDBJIICB AVDIT CllZCKLIIT 

Region 6 
Audit No. 16008KfH154 

lfVXD!llilCB AVDIT CBECKLI8Tl 

rora nc-1 

7. Form DC-.1. present? ( x ) ) . 
a. Form OC-1 complete? x 

9. Form OC-1 accurate? x 

Cbain-ot-cuatody aecor4 <•> 

10. Chain-of-custody record ( •) present? x ) . 
11. Chain- ot-custody record(•) aiqned? x ) * 

12. Chain-of-custody record(•) dated? x ) . 
Traffic aeport• 

13. Traffic report(s) or x ) . 
packing list (s) present? 

14. Traffic report(s) or x 
packing liats(s) signed? 

15. Trattic report•(•) or x 
packing list(s) dated? 

Urblll8 

16. Airbill present/ airbill sticker x ) * 

identified? 

17. Airbill signed? J( 

18 . Airbill dated? x 

Page 2 ot 4 



11' mt l'AC.t: t I ,UJ I:> 1;0T 
AS l.EC.laLE AS THIS LABEL 
IT IS our. TO THE QCAL I TY . 
01' THE ORI CISAL. 

COllPLETl'J BMPL!I DBLIVERY GROtJP J'ILE (CBF) 
ZVIDll!ICB A'IJl>IT CIDICltL.IBT 

Reqion 6 Audit No. l600BKl'lfl54 

SVIDDIC11 AO'DIT CIDICltL18Ti 

8-ple Taqa 

19. Sample Taqs present? 

20. Should aample taqs be preaent? 

DoCN11ent control 

21. Laboratory dOC\Ulanta coaplete? 

22. Laboratory documents leqibla? 

x 

x 

x 

23A. Oriqinal documents included in CSF? x 
oc-2 x 
OC-1 X 
!PA Cha in-ot-cuatody Records X 
Trattic Report/SAS Packinq List X 
Shippinq Docullanta (e.q., airbill•, X 
hand-delivery ot sample receipts) 

238. It "NO", doeJI th• copy indicate 
vhere oriqinal dOCU11ent• are located? 

oc-2 
oc-1 
!PA Chain-or-custody Records 
Trattic Report/SAS Packinq List 
Sbippinq Docullante 

) . 

) . 
x 

• Require• th• i nitiation ot corrective action meaauras by Reqional 
Evidence Auditors 

Paga J ot 4 



IY '1111 1A1,f. llL)ll:U IS !!OT 
AS l.ECIBLE AS THIS LABEL , 
IT IS DUI. TO TH~ QUALITY 
lit' Tit~ OIU ClNAL. 

COJOLBTI! Slll'Lll Dl!LXVJ!RY aaow PILE (CSll') 
l!VJ:DIUICll AUDIT CDCU.I8T 

Re9ion 6 

JIVIDUCB At1DIT CJOICKLIBT: 

Doouaent c ontrol (continue d) 

24. Auditor Colllllents: 

Qtr£STION HO. COMMENTS 

DO Jm! n.ITI! DI BOX Bl!LOW 

Date Received by CUT: 

£ntered By: 
(Print Naae) 

(Siqnature) 

Audit No. 160081fFH154 

Date Entered: 

Plea•• copy thi• fona, coaplete th• Evidence Audit Checltli•t, and 
aail the ori9inal coapleted Evidence Audit Checkli•t to the: 

Attn: CSP Evidence Audit Proqraa 
Contract Evidence Audit Teaa (CEAT-TechLAv) 

12600 west Colfax Avenue, Suite c-310 
Lakewood, CO 80215 

Pa9e 4 of 4 



APPENDIX B 

IP 1111, l'Auf l I 1.111.lJ IS NOT 
AS L£CIBLE AS THIS LABEL, 
IT IS IJIJE TO Tll£ QUALITY 
01' TH£ OR ICINAL. 



ENVIRONMENTAL PROTECTION AGENCY 
Ollico ol Enf-t 

Rohnquilhod by : f~-

.. 

i1 u .:. ~.u r 
AS l.H.IHJ.t. AS \HIS I.ADU., 
IT IS lll't. TO Tltf flllAl.l TY 
or Tiff ORI t.I SAi .. 

REGIONS 
Flnt ln11rna1ionll Bldf., 1201 Elm St. 

Oallu. To ... 75270 

REMARKS 

6- 05277 



ENVIRONMENTA~ PROTECTION AGENCY 
Offic:oofE--t 

A1lu\~1~ by IS.,..rw.J ·. 

c 

,\~ 

11 1~ l•ll 10 rm 
tit Tilt tlkll·l ~;Al.. 

REGION S 
Flnt lnttrnatlonal Bldg , 1201 Elm St. 

011111. r ... , 1s210 

REMARKS 

Datt / Torno A ... 111td by "-.,,., 

11<. B, I I 

C '1< I :> 3Cf:4'- 5:L 3 

6-05276 



AONMENTAL rllOTECTION AGENCY 
Ollo of Eftio.-t 

rAOJ NO r110JECT NAME 

CHAIN Of CUITOOY fllC:OflO 

l!,( (J~ HO 

f /\ If I I \Htl , 
1111 I \ I TY 
It, 

REGION8 
Flr\l lftltfNI onll Bldt , 1201 Elm 5'. 

D•llH, TUH 75270 

REMARKS 

6- i) 52 75 



ENVIRONMENTAL PllQTICl1Glj ACMINCY 
Olflleefl ........ _. 

\J) 

PROJ.NO. 
f(,008 

Rel1nqu1U\td by fStpt• tvnJ 

NO. 

(II' -T-
.:1 

Lt 
1 

"' 

,/ 

.... 
v 

1s ·.ur 
IS l.f. I RI.! AS Tiii S J.,\Rf.I., 
IT IS l>l'I, tu Tift 4L,\l.I rY 
Hf !Ill tl(Jr, l.\AI • 

REGIONS 
Flnt ln11m1tl°"ol BJdt., 1201 llm "

Doll", Tt- 7&:!70 

REMARKS 

Otto / TlrM R""ivo<I by ,_.,,., 

1Wl ......... b¥: #~1 Datt I Tune Rtc11vtd by ~.-."'"' 

A~tks 

~.t, . ..... '11 ,ll lf 
I 

l, 1 1 ·:>.'l.:>.~'i 

• 6-05278 



lHVlllOHMEHTAL l'llOTICTION AGlllCY Of ... ., ........ __ _ 

\ I 

REGIOHI 
Flnt lnt«narlaftll Bldt-. IJ01 a..a. 

o.ti... T•- 15210 

REMARKS 



ENVlllOllMENTAL. PIM)TICTION AGENCY °"'""" ........... _. 

RthnQunl\td by ,,__, 

REGIOH I 
~ Flnt 10 .. nat.onal ...... 1a1 .... 

Dall .. Tt-Jlm 

RE MARKS 



~NVIHONMENTAL PROTECTION AGENCY 
()tflQt °' ... ...,_ 

- Oritloll_...,_,c.. .• c--.. , .... ,lloo 

REGIONS 

REMARKS 

6- 05281 



~hl\I 1nv1" .1~N t A6. t'rtU t C.\..1 IUN ACllNG V 
Offic» .... .._ ... , 

REGION 8 
Flnt lnt11nat10'1al Bldt •• 1201 £1111 It. 

Datlu . Taus 75270 

REMAAl\S 

' ~.Ji. ,t1I ~f r~ i\ ' l.i I\ ft 
l/l<\13 (; '1'Oil5 

6-05249 



APPENDIX C 

It lift: f•IGt. f' IWlt:ll IS SOT 
AS l.F.OIBJ.t: AS TIHS LABEL, 
IT IS DUE TO THE QUALITY 
01' THE ORIClNAL . 
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ecology and environment. m<·. 
1509 MAI" STREET DAU.AS TUAS 75201 TEL 21<-742.0I 

M B M 0 R A N 0 U " 

TO: Ed Sierra, Region VI RPO 

TllP.U: rrl ll. H. "alone, Jr., flTO~ . 
PRO"' Kur t Sourendijk~IT Chealst 

DATii : October 31, 1990 TOO: F06-9009 14 
PAN: FAR0274PAA 

SUIJEC1'1 Prellainary Assess•ent Report 
C.bot Landfi 11 
C.bot , Lonoke County, AR 
(ARD983269275) 

If 1 HI. l'A~~ 111.lt!;IJ lS ~OT 
AS L~CIBLl AS THIS 1.AB~L. 
IT IS Dtl' TO TIIE QUALITY 
Of' THF: ORIGINAL. 

Attached Is the Prelialnary Assessaent R•port of C.bot Landfill. 
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l. SXTB IHl'ORJIATION 

11 1111 J.1l.t; f llJllilJ I~ NOT 
AS l.F.CIBl.E AS THIS LABEL , 
IT IS DUf ro THE QUAL ITY 
OF Tl!E ORICnAL. 

7he • o lo~y •nd Envi ron.an t. .•1c. E & £) Re1pon VI Fi eld l nvut l1a1lon 
lea-= IT) ..,as tas ked b\• the U. S. Env t ronaenta l Protec t ion A11•ncy ( EPA) 
naer "echn1 ca l 'llrectt"• Docurt•n t (TOO) ·n6.Q009 l · to onduct the 

Pre1:·1nary Assess•ent <PA) ot the ~abot Landfi l l IAJ\098)269275) In 
•'"a bot ;,.onoke Coun ty •. "1r kansa s. 

I . I SITE LOCATIOH 

The . bot L.indf l ll is loca ted I ~ • tle ves t o f the north • nd o f Villi• 
Ray ;oad. approx1aately l 1/2 mi les no r th of Cabot 's co .. untty bulldlna, 
In ·abot. Lonoke County, Arkanau (Ref. 1) . The legel description of 
the .~ndf l ll property is Lo t l. Lot l and the southvest quarter of Lot 5 
of Stc tton (>. Tovnship • North. Range Q Vest (Ref. ~ ). The 11•011r1phlcal 
coora1 nates a re 14 •511•4s• nurth latitud" and 92°01' 00" ·1eat l ftnaltude 
( Flcure I ) . 

I • 2 SITE BACICCROUND 

The · " ' vas purchuea by the Cl ty ot Cabot for •1se ar a 11unlclpal 
lanat! ll (Ref . Ref. J) . The area of the ~ 1te Is 118.25 acrH 
CRet The State perall tcd 6... .icru i.oc.!.11:1dllll 1se n 1975 and 
appre ta an addit ional 11 . 5 acres In 1981 <Ref. ~ : Ref. >: Ref. 7; 
Ref . 1> . ft st~te 1nspect1on (June 2' , 1980) found that the l andfill had 
extenoed beyond I t s peralt ted or approved boundaries (Ref. ~ . p. 4). 
The actual s ize of the landfi ll I• not knovn. 

2. BACICROUNI) AHO OPERATING DISTORT 

The J lte's history, knovn ff nd potential proble11s and re1ulatory 
lnvo1 ·:eaent are addressed In thb section. 

2.1 sm DISTORT 

The .andftll vas pr!aar1 l y used for the disposal of doaest ic , co-erc!al 
• ~d nstitutlonal va1tea (Ref. 10, p. 2). Vaates disposed at the site 
vere •o be covered daily vlrh six Inches of co•pacted soil. A final 
cover ( tvo feet of coapacted soil and four Inches of t opsoil) vaa to be 
appl: td and seeded at c losure CRef . 10, pp. 7, 8). The landfill vaa 75% 
c lo1ea by Dec .. ber 22. 1986. Final c lo1ure vas scheduled for Sept .. ber 
15, :987 by the Arkan1as Depart•ent of Pollution Control and Ecol°"' 
( ADPC,El (Ref. U). 

2.2 lt1IOVN AHO POT!HrlAL PROBLEMS 

The ·abot Landfill ''All (i ted bv the Slate fo r excHdln1 peraltted 
bounaarl u, leachau probl e11s ~nd overall poor conditions (Ref. 12). 
A atate Inspection on February 19. 1981 revealed 34 55- irallon dru••· 

The · ajorlty ~t the drums 
vere ~ul1in1 at the ends. 
Jet of Little Rock. 

·1ere bbeled pun1 s tripper. Seve1el drWlll 
The ahlpptng address for the druas vas Pelcon 



It 1 llt. l',\G f. f I l.Mi.IJ IS NOT 
AS l.F.CllU: AS THIS I.ABEL, 
IT IS DUE TO THE QUALITY 
11f THE OklC!NAt.. 

rhert - lS one 1rua • .ibeleo Drea•l tne lhnuuc turin;i, '.ibot. Arkansas. 
Th• .,.,. vas l.lbeled l 1couer uter ~no had ·••n burned. :·,o dru•s of 
ren'O.: £- Z St rt p ·,ere r-st tn~ C'n • lll!I r ides .ind lealun~ . There vu 
1lso · ·e dru• or adhest''I' •n;11 h1d been leak1nro: (Ret. :ll. 

- uoont nea r ·~e '.lnoflll s tated 1hat •here n ftn ftbandoned veil 
benea tn the l.indiill. le a.so c • .ilas 1hat •here are aprinca loca1e6 In 
the • .l.ll4till. 'state 1~ent suspected •h:u •his •U • he cauH of th• 
leacnate problem IRef. I•: Rel. ! ~ ). 

2. 3 lUiCULATORT l llVDLV£KENT 

The JPC&E has been nvolv•d .n perait1 ln1 rhe h ndllll .lnd In 
lnspec11ng for proper 113intenance and operation (Ref. 1: Ref. ~). 

3 . PATBVAT CllARAcrEIUSTICS 

Th~ ~round •uter. urracc '."Rter . oil ~xposure lnd 31r pmthvav 
h11raccer1st1cs are nddressed 1n 1h1s sec tion. 

l. 1 :lit.UNO llATI!R 

'later •" doau 11c •;ells 1 found In rhe Te rt tary tle poSI ts. This croup 
Is 1ndy c13ys 'J llh channe l flllln1s of clean sand. The clean sands are 
an •portant ~ource of doaestlc ••ater. In the area of rhe landfill, 
there s a surflclal tr~ta of c lay appr oxiaately 80 feet deep ( Ref. 
17). 

3.2 SUUACJ! VAiER 

IAacnate fro• t he landfill could en ter Four "Ile Creek. The c reek tllns 
adjactnt to rhe landfil l and •ravel• t hrougn an unpopulated a rea 
(Ref. :8). 

J.3 SOIL EJPOSURI! 

The .ocat lon of the landfill is reROte but the re are nearby residents 
and 1•e landf ill ls not fenced or 1uarded (Attachment A) (ltd . 18). 

3.4 .ua 

Closure has been co•pleted on the land(lll. 
covered and s eeded ·o prev•nt ~rn••nn IRet. 
Re f. ::) . 

4. TARGETS 

!t has been coapletely 
10. pp. R-101 Ref. 11: 

Th• eround ~ate r. 1urfae:e V3ter. 
add ressed In this s ection. 

oil ••posure And air tar1et1 are 

4. l GROllND I/ATER 

The :tty ot Cabot obta ins its drinking vater fro• three vell1 loca ted 
outside the four mile t :i.r1et dlt tanc1 (Ref. 181 Ref . 19 ) . A permit 

2 



If 1111, fA\,t; t II.MUI IS NOT 
AS u:cnu; AS Tiil!; LABEL. 
IT IS nut: TO THE QUALITY 
0 1' TH E ORI ClNAL. 

appli cation su .. ary states that there art five res ident s vlthln 112 •Ile 
of the site vho are all on ci ty vater. ltovev•r, " Record of 
co .. unlcatlon fro• a , ... uby ruldent S lat•• that he Is ustn1 Vall ValPr 
(Ref. 14; Ref. 15). It Is not knovn hov •MY people vi thin lhe tu1et 
distance use veil vater for drlnkln1 purposes . 

4.2 SUIU'ACE VATER 

Leachate could enter Pour Hile Creek. It is en lnlaralttent atreaa and 
Is aost likely not used for drinking or lrrl1atlon purposes. It travels 
through a sparsely populated area. Hovaver, Cabot la In the Arkansas 
dairy land (Ref. 20), and It Is possible that the creek travels throu1h 
fara land. Therefore, covs •ay drink ! roa the creek (Ref. 18). 

4.J SOIL Bl:POSURB 

The location of the landfill Is reaote but lhne 11re nHrby ruldents 
and the landfill ls not fenced or guarded (At tachaent A) (Ref, 18). The 
neare~t resident Is 1,000 feJt fro• the •Ila (Re(. 20, p. 2). 

4.4 AIR 

Closure has bern coapleted on the landfill. 
covered end seeded to prevent erosion (Re!. 
lief. 12). It Is not lmovn If there are any 
vlthln the four •Ile taraet distance. 

5. CONCWSIOllS 

lt has been coapletely 
10, pp. 8, 9; Raf. 111 
aenaltlv• envl ronaents 

The Cabot Landfill vas peC11ltted and approved by tha State to operate on 
14.9 acres (Ref. 5; Ref. 6; Ref. 7; Ref. 8). A state ln•pectlon 
(June 6, 1980) reveahd that the land fl 11 exce..:ted I U peClll t t-.:1 
boundaries and vas operated poorly (R~f. 9, p. 4). Hazardous vaata have 
betn disposed al the landfill (Ref. 13). 

Tiit City of Cabot receives Its vater fro• veil• outside the tar1et 
distance (Raf. 18; Ref. 19) . It Is not knovn hov aany people vlthln tha 
ter1et distance use veil vater for drlnklna purposes. The landfill haa 
been closed end seeded (Ref. 10, p. 8 10; Raf. 111 Ref. 12) . 

3 



II I HI. l'At.t, II Uit.ll I~ NOT 
AS l.EGIBLE AS THIS LABEL, 
IT Is our. ro Tllf! QUALITY 
or Tiff ORIGINAL. 

R&PllRrJICl!S 

Pre-App II ca 1 ion Solid Uute DlapoHI Per•I 1. Prepared by The City 
of Cabot. Arkansas. SeplHber I? , 1<190. 

Rural Real £stale Record Card. County Tax Assessors Office, Lonoke, Arkansas. 

Application tor ApprovAI o f SAnltnry Landfill Site. Prepared by 
City of Cabot, Arkansas . Dece•bar 6, 1977. 

Leiter. Cobot Landfill. Pro•: 
Asals1anc, Solid Vaste Control 
Pollu1ton Con1rol and Ecology. 
C.bot. Harch 20, 1978, 

"~· Jod ie Marler, Admlnlatrfttlve 
Division, Arkansas Depar1•en1 of 
Toi Vlllie Roy, Hayor, City of 

Let1er. Cabot Landfill. Fro•: Ray Hl1h1over, Chief, Solid Uaste 
Con1rol Division, Arkansas Depar1aen1 of Pollution Control and 
EcoloJY. To: Vlllle P. Ray, Hayor, City of Cabot. July 2, 1975. 

6 Enalneerlng Plan Hap for Propo•~ Sanl1ary Landfill for Cabot, 
Arkansas. April 2, 1973. 

Application Solid Vaste Disposal Perml1. Prepared by City of Cabo1 
Supply Agencv. Dece•ber 5, 1980. 

8 Per•lt Application Sum .. ry. Prepared by Arkansas Depart•ent of 
Pollution Control •nd Bcololf, Harch 16, 1981. 

9 Arkansas Departnent of Pollution Con1rol and Ecology. Sanitary 
Landfill Evalua1ions. June 6, 1080; February 18, 1981; Harch 12, 
1981; Hove•ber 2, 1981; April 16, 1984; Hay 30, 1984; No•t•ber 29, 
1984; Harch II, 1985; April 11, 19851 April 26, 1985; June 12, 19851 
July 12, 1985; Septe•ber II, 1985; Oc1ober 28, 1985. 

10 Letter. Sanitary Landfill Su ... ry. Pro., Glen P. Cl-nts, "ayor, 
City of Cabot. To: Arkansas Depart•ent of Pollution Control and 
EcololY. April 14, 1981. 

11 Letter. Cabot Landfill . Pro•: 
Pollution Control and Ecolosy. 
Cabot. January 6. 1987. 

JI• Bearden. Arkansas Depart•en1 of 
TA• 11.r. Sai th, Hayor. Cl1y of 

12 Letter. Cabot Landfill. Fro•: . t<. HcHullen, Field Inspector, 
Arkansas Depart.,ent of Pollution ro111 rol and Ecololf. Tor u. £. 
S•lth, Hayor, City of Cabot. April IZ, lQ85. 
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If llff. ',\t;t tlo.'11.lJ lS NUT 
AS l.ECIBLE AS THIS LABEL 
IT IS llUE TO THE QUALITY' 
01' TUE ORIGINAL. 

ll Ke110randua. Dru•s of Hazardous Katerl~I ot Cabot Sanltory Landfill. 
Proe: Klke Bates, Hazardous Uaste Inspector, Arkansas Departaent of 
Pollution Control and Ecology. To: Doyce Huches, lnsper•or 
Supervisor Hazardous Uoste, Arkansa• Oepart.,.n t of Pollution Control 
and Ecology. 

14 Record of Coaaunicatlon. Uell Located on CAbot Sanitary Landfill. 
Frot1: Richard HcOuffee, Arkansas Depart~•nt of Pollution Control 
and Ecology. To: Cabot Piles. August 6, 1?79. Alt0983269275. 

15 Record of Coaaunicatlon. Uell Located on CRbot Sanitary Landfill. 
Froa: Richard HcDuffee, Arkansas Departaent of Pollution Control 
and Ecology. Toi cabot Piles. Augus t 13, 1979. AJI0983269275. 

16 Counts, Holan 8. C.round Uater Re1nurces of Ports of Lonoke, 
Prairie, and Uhlte Counties , Arkansas. Arkansas Geologica l and 
Consarvatlon Coaaisslon. Arkansas, 1957. 

17 Uell Logs. Arkansas Coologlcnl C"o11al11slon. 

18 u.s.c.s. 7.5 Hinute Serles Topographical Hap. Hountaln Springe, 
Arkansas 1963. Beebee, Arkansas 1963. Cabot, Arlulnsas 1954. Oak 
Grove, Arkansas 1982. 

19 Racord of co .. unicatlon. Vater Supply for th• City of Cabot. Frot11 
Kurt Soutendijk, PIT Chealst, EcolOIY and Envlron•ent, Inc. To• 
Rodney Cabot, Cabot U~ter Departaent. October 16, 1990 
ARD98)2679275. 

20 Latter. Cabot Landfill. Froe• Villi• Ray. Hayor, City of Cabot. 
To• Arkansas Departaent of Pollution Control and EcolofY. July 14, 
1977. 
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lF 1111 1 At.[ Fll.M.ll 1~ SOT 
AS LEClBLt: AS THIS LABEL, 
IT IS l>UI TO TllF. QUALITY 
Ot THE ORIGINAi •• 

'~·1h ~o 61: 3/75 

~RKAilSAS CEi'\Rj;•n· ·; :r~ •. - :·:i -::·•7?(L " J :::~::;v 

\??L!:.,i!~~ t~ ... .. ':>1)·~.' 1.. ..... - , 

~~·u-·1;-r L·;·10Fi'..1.. ~; -:.: I 

ihe 1;n:ers!9ned ~~i:oses !J c,.·str"c: l"d :1:111 rne a ~;n·t~r, · andf !l: for dis

posal :'solid waste~. 'per•· ~iii ·ie 1~;ue-J .·.,i ·:: .. ·,,q 

oes!gn ~"d ~ethoas cf e~~rat1cr. 

1. Nill'~ of proposed sani tJry • an~fil' 

l. P'"t:trty owner·~ .ia-.e _ __..,_. _.,.....__, ....... s .. u ... 1.o..·c"':1.._,:,.,y._~~ ... ·------------

?h~r.t No. S'.,J- J5oo 

Li no Is to t:e 1e5se1 __ • -,r.t:?c __ . OWf -::-i x 

j . ~ ·~s ~ nci/ or t ~n s sar·1ea _:::.::~" b~o~t:..1......:' 1~"!.!.r!:!.d.i.., _,Au~•~c='1~n!.-!!.in~d-2~u!!.r!..rOJooiu!.\n4llLl!..i.in61...a.ar1J•1J•L---

s. T~nl popuht1on serveo ,•' re~i-:ent'311<u:e 1 !nd'·"' Ettim•n 12 ooo 

7. Ler,il cescr!,t lvr. of ;~:J t...its 1.; 1 ~ 5 ip the swt c f Sectlgn 6· T4N· 

$9W,; t..Jnoke C.Juntv, .\rkan111 cant11n1n1 120 AJ:rp:s ([431 ' Ast•• Jn lpg 5 yitb 
nous• c. ara 

a. Total area of slt! ~o b" ·:sed 35 6 u.11 ury la:iorT· Al:>proxi:sacaly loo acrH 

10. r resent l3nd use surrounding si te ___ _,P~a~•~t~u~r~•-=and::..~Wo:=!o~d~l~.an"!:d _______ __ 

abuts prueot Lmdfill road f 
11. Di stance from near~st ,ublic road ~no nature o access 

road present Or planned ~Ll •W!ttb•r 3r&vel road !!!!d plan tO ptV• 

1 z. Dl sunce to Ma rest -es ldence ad J ac•nt co cbree rul.dencu 

13. Ols:.inct to nearest water supply ..... 11 At lease one-half mile 



II 1111 I A Gt. t 11.Htll t:. MT 
AS l.t:Gt8LE AS THIS LABEL , 
IT IS DUE TO THF. QUALITY 
Oi' THF. OMIC INAL. 

14. J 1st:ie1! "') nhl"1!!t 'i~ll ; - ~ :-~.:'.'! _....:.1";:.t;;,;e;;,;r..;:s..;:•..;:c_t•~----------

15. ioco9r3oh1c mao indic1t1r.g tho c~ac: ~uuncar1as of the procostd site and 

locat1on of nean!st water wells to t~e site (attlcn co~y ) . ~ USGS Quad

ren;le map Is desirable ana can ce o~tained for i5t fr~on: 

Arkansas Ce?lngir.Jl C01!1'1is~1on 
3815 ~est Roosevelt Road 
Little Rock , Arkans~; 72204 

16. son profile desc·riotion, nclt1ding depth of S•>ll, wetn~s:. ~emeao1lHy, 

ano texture. ! nclud~ a ~tatement about nny cvi~ant ltm1tar.1ons ~r nazard~ 

sucn as f1oooing , cnaracter o# bedrock If ~n~n. ~enn~abld ;uostra tc or 

o t ~e r rJctor . Thi~ 'nformation shculu to obta1n~d lrem c~o S~tl Conser-

~atton S~rv1:e or other reliable soJrco. ( \ttJch copy of r•r.ort. ' 

17. Co~th of ~inimu:ii ,.liter t~ble Ynkncvn feet . Cettm1nl'd by 

(Rasoon~lble autnorlty). 

18. Type or opera'ticn: Tr-enc II f111 -..l... Area fil 1 or ccmoinatlon __ 

19. •1 "1C~. ~uant l tie~. an~ sources of ~3terials to be disposed cf: 

.:lli. 
Rts14entu1 

Comercial 

ind·Js tr1a l 

Other 

QUAH!IT'f Cht. :) 

un. 

15". 

SOURCE 

HouHholda 

Dovntown Retail lkaain••••• 

A tr~ilar tactcrv, turo•tura factory, 
&lid aarmmnc taccory 

20. Description of any industrial and/or hazardous wastes to bo disposed of at 

site ""0
• 

21. ~oning requlations res trit:ting use of tM ~1t3 "'N.,,o,..nu•i..----------



It" 1111. PALI l'IL,it.[l 1~ NOT 
AS LEGIBLE AS THlS LABEL, 
IT IS DUE TO THF. QUALITY 
01' TU£ ORIGINAL. 

22. ?recedu~s f:ir :ireven:·-:n ~f una~·~.:~1:~:! ~-~ ), t'"t s· te - ------

:u.1. .,. ienced. .ma h.;ive l..:u:ked .zac.e 

23. ir.e ~rcposeo use of t.,c ;Ht! upon ~am1lnation OT the <llspanl operit1on 

Cltv Pult 

24. Type co11ect1on service provided or planned Clty pickup 1•rvic• end 

25. Mhat city/county ordinances control solid wa\te coll1ction/dl1oosal 1n 

your area'/ Cabot :'\.1s o Citv Ordinance on collection .and dhpoul of 

26. ~E>',RKS --'j!c,.._..,n..,ss,.;d._,c"'~'-"'g::,•::.t ..;·•;.:O;.:u~r....::•D:..:1>;.:r;.:o;.;v=•.:.l ..:o:..:f:..' ..;:<.;.:h.:.ia:...;•;.;l;.;t .:.•.;.• _.;I;.;f;....:;t;,;.ha;;...;•;.;i;.;t..;;•_-_.;•;,;.t;.;•_.; . 
n or •eeroval. lt w1ll be Hcured by purchaH o r condematlon froa preaaot 
ovner. 

NAME OF APPL!CAHTf~i:!tcakot 

SIGNATU~~' .kttf 
TITLE Ma or 

DATE -----'pc0111.1oG~c~aKbC~ri....li6~.--tl~97~7:._ ___________________ _ 
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II IHI I \I,~ Hh. t.O !~ r•uT 
AS l.lGIRLl AS THIS LABEL 
IT IS llU£ TO THE QUAl. lTY • 
or Tiii ORIGINAL. 

·. 
T11ls application for a Solid ~•ate Disp01• l Per•lt is for the c~pan1ion.of 

an e•i•tina aanftary l~ndf~ll ""~•d by the City of C1Hot. Cabot haa op~;at;d thi•' 
.. '\ -

.... ....,... ..,_ 

!- landfill since Septe~ber of 1975. nost of the environ,.ont•l •nd sile chlnhuisti; a ·.-. "i •' .. -: .. 

. ... 

' i• .. 

.. 

. 
are the ••Ne !or t he planned expansion as the original landfill. The " follo~in& narrative . , . :\ .. 
~ucribu the pertinent site fe_e_ture's and a g•neral dctcrtpt Ion propo~~ to'c th!"s 

ei.p1n1ion. ... ... 
: 1. 

. .. 

Proposed Site 

l.l. Location: The proposed expan1tbn 11 

1. 2. 

landfill which 1s 1'1 •iles nortl> of dow•\to"'n CabOt: The dta h more 

part icularly described as bdn& in the S\.~; of Sect io'; :&. ' T- 4- lf, R-9-\1 

of Lonoke C~unty . 

Topo11raph11: The site has ~vo di~t1•ct ar~•• of d l!ferina topoar•PhY· 

The srutharn one-half of the Sit• i• characterized by a sloped terrain 

with .an apprt:~;,,.ate ten per cent slope !roa southwest to northeast. 

_The renainde~ of the site is~senerally flat. 

1.3." Site Drainage: 'The 'drain•&• pattern f<>r this alti ii to~·ara tbe . , 

•• ,. 

t.4. 

northeast and to t he northv~st, both into • ••all trib~tary at fo~r ~ ' 

Hile cr.,.lc. A bufflT .,.,., adjacent co this trii,ut•TY t1tr~a• 'i•. pro-
• .. 

vided td ~ontain~leachat~ from the landfill. D~vera~o~ di\chin& 

should be ~rovided as sbo\lft on t he Plant and at necessa ry to prevent 

'.Ponding across ·the nevly completed •re•• of the l andfill . 
u· 

const'r\lction of levee sactiona will al•O a••iat in divara ton of 

water c~om the site. 

Soil Char&cteristica: Soils in th• upper four ~eel are silty cla~a. 

v~th varying aroounts of stone. th••• cl•Y• have poor to ~air drainng' .. , " 
characteristics. The l ovor five feet of so111 atrat• ~a;a heavy ~•Y• 

I . .., 
,.. . .... 

.. 
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If 1111 I .\1.t I I L/11:]) IS IOOT 
AS l.f:GI RU AS THIS LABEL 
IT IS on: TO Tll[ Q~ALlTY' 
Of THE OlllCINAL. 

\ 
cla)'S thC\uld be ut 11 h<'d for fln~I ""~r 1 iurl.11 so 11 not to 

pr<·vcnt p~1colation (10"' fill •uc1J.·11S into the lov<:r trl'nchod 

HCtions. l'o cround"ater waa ctncoullt~red in th~ Ult pi:£, 

2. Service Arl'a 

2.1. Th• landfill is expected to receive ... utes fro,., do.-.estk, co:- erchl, 

institutional, industrial and public ut:ibl ls~.n~ncs in Cabot, and 

•inor reaches ot surroundln& developnent. 

2.2. Population Served: The population equivalent Is esti~ated at S,500 

to 6,000 people for the anticipated life of the landfill. 

2.3. Ml'thod o! Service: The City of Cabot o~~• and maintains packer-type 

collection trucks .:ith mechanical -ans of discharging "utu. l:eekly 

collections are sade throu1hout the service ire•. 

3. Landfill De1cription 

This e·.p1n1ion has the advantages of well -intained .iccess and site 

entr1nce roads. All features of th• site and its surr"unding are• are 

identic1l tu the original landfill 1lte. 

~ . Site Improvements 

4. l. Acce11 to Site: The e><iatin& lite entrance rr"'d shall be u.tended 

"ith •ide ditching and culverts 1s requii~d to provide ace••• to th• 

proposed site. The 1·01d should be vall cl'-;>act <'d "Ith crushed stone 

added to aasure an all-veathar tr1fflc surface, It is antlclp1ted 

that the road \lill be e~t•n~ed as the landfill ts developed unless 

the opentor wishes to utiliu the "dry "'<-3ther" area so dnt,nated 

on the plans: in which cna, th• ro1d mutt be •·..cended to this 1rea. 



. 1 
Access to • ping Areas: 

It I Ul 'Af,I, FI LHW IS ~OT 
AS l.F.CIRl.t. AS THlS LABEL, 
IT l S DUE TO fllE Ql'ALlTY 
Of nu. OKl GlllAL . 

As the develop•ent of the site proaresaca te~rnrary road\IOrk vill be 

required co provide convenient traffic routine to the dwaping areas. 

~'hen the ~e are no l ong~r needed , ••ch should be graded out and any 

culvert salvaged and reused. 

4.3. Clearing and Grubbing: 

ta nev site vill r~quire only minor clearlnt n• the dovelo!""ent 

progresses. Any area intended for borrov fill material vill obviously 

also require clearing prior to u1e. All topsoil material should be 

stockpiled throughout the life of the landfill for later usa. 

5. Method of Constructing Landftll 

The present •ethods of construction "111 continue. This consists of first 

trenching for burial of vastes folloved by fillina or vaatas over the compacted 

burial refuu. 

S.l. Progression of Develop!enc: 

The individual areas sha'l be developed from north to south by 

construction of a levee to facilitate the area fillin1 procedure. 

The development vill begin vich Area "A" and CC\ntinue alphabetically; 

ucept, Area "E" should be utilhed only during dry weather to avoid 

problems such as stuck vehicles and aroundvater in trenches. A call 

shall extend the C0111plete lenath of the particular area before beginning 

the next cell. 

~.1.1. Trenching: 

Excavated •aterial from the fine eel 1 of a particular "Area" 

should be used to construct the lave• section. 

The trench should h• constructed aurh that all vater fro• 
I 

rainfall or aroundvater drains :ivay f1· 011 the vork area. 
I 



S.1.2. 

S.l. l. 

l f lilt-.: r,11,t f ll.Hf.U 1S ~OT 
AS l.l!CIBLE AS THIS LABEL, 
IT IS out. TO TltE QUALITY 
Of THE ORIGINAL. 

Cenerally, filling of trenches with ro(use should progress 

fro• 'l:e&t to east in arua A throu;h D and south to north 

!or Area E. 

Cover aaterial can be obta ined fro• the next cell as trenching 

progresses. 

Filling. 

Filling operations can beain when a trench has been co~pletely 

filled with refuse. Aa the following cell ia beina trenched, 

the excavated material is used for d•ily cover and final cover 

for the fill section of the pracadi~a cell. 

Filling operation• should proar••• in reverie dir ection fro• 

the trenching operation so •• to take advant•a• of the compacted 

trench areas for vehicle traffic. 

Final Cover: 

YolloviD& f1llin1 aethod1 and final cover of the cell, a 

four-inch cover of topsoil should be added tor a total 

compacted thickneaa of 24 inch••· Sardina of the top..,il 

should al1a be provided imaediately follo"1n1 placement of 

topsoil. 

6. Traffic Flow and Unloading 

Traffic vill travel on the site acce1a road• bi-directionally. Signs 

for direction will need to be posted or a fas clerk 1hall be 1tationed 

at the aain entrance for collection and directinne. Ho aajor problem1 

have arl1en at the existing site relating to trnffic flow or dumpina , 
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IF HI! l'At:f f I L.'iEIJ 1 S NOT 
AS L!CIRLP. AS THlS LABEL, 
IT IS DUE TO THE QUALITY 
OF THP. ORIGINAL. 

lout f3rticul .. r .lt t L .. . fon shnuld '!Je &l\'~n lo ,,ny H "!,s ,),ich r"c;ufre 

r...tnual unlo~dln; lo pr~vcnt disruption o( tr~fflc. 

7. Handling and Conpacting Variou• ~astcs: 

7.1. General Refuse: 

The general type refuse wastes arc usu~lly '""de up of auch 

heteraggcncaus ~i>ctures of matcrial1 as p3pcr , can1, bottle•, 

cardboard, wooden boxes, plastics, luml•t'r, m1·cal1, y.rd clippin,s, 

food wastes, rocks, soil , leaves, brush , etc. Thesa types o! reCu1e can 

be readily compressed and crushed under relntively low pressure when 

individually exposed to the direct imp~ct of compaction equipment. 

However, when these items are combined ~nd/or ~•kt up the mass of 

the solid waste they often bridge or act •• Q cu1hion , thus protecting 

the relatively low strength materials {rOl'I being cruahed under the 

load of the equipment. 

To reduce this cushioning and brldgin& c!f•ct and to attain a 

greater volume reduction at the C~bc t l.1ndrt 11, all refuse depoai ted 

in the general refuse area sh•ll be •pr~•d In layer• l••• than two (2) 

feet deep and' then tracked over the entlr• width o( e1ch layer with 

the apread•ng equipment at least !,hr!!. tl•••. 

Solid ~aste that contain& a high percenta1• o{ bruah, leaves and yard 

clippings will raquire the expenditure nC mnre compactive af!orta. 

Should entire loads oC such items be rc,·eivc-d at the landfill site, 

they shall be spread and compacted near the hottom o( a cell and leu 

reailient waste placed and co~pacted on lop. 

The equipment operator at the Cabot sanitary landfill 1hall maintain 

the vorking face at • slope o! no grutcr th.in 3: l. Waite 1hall be 

deposited at the toe of all <Jork facu (eitli,•r by directly uola•din& 

thare or moved to the toe by 1preadina ,•qui1•,.anc) and then aprHd by 



Ir 11U .\Cf .-JL.'ilU tS SOT 
AS LEGUU. AS Tiii S LABEL, 
IT IS DUf. TO TH~ QUALITY 
OP THf ORIGINAL. 

mannu and the r,achinl! "'O''"d up and d"•·n, 1 t ••l ll t hus t aar and 

compact the waste and tliMinat e voids. The equlr~unc opurator 

ahould "'ake passas unt U ho no longer ,.,,n do· tact thn the surface 

of the vaste is being depreand 010re th3n 1t is reboundina. The 

co .. p•cted drnsicy of the refuse Nklni; up the General Refuse Disposal 

Area shall be a minimu• of 800 Jb1/cubic ya1·c1. 

7. 2. Bulky Refuse: 

Bulky ~•stes i nclude such items as car bodies, de1110litlon 

and construction debri1, large nppllancos, fu rniture, etc. Such 

items ao deemed to be bulk/ and/or difficult to raduce in volume 

shall be disposed of as outlined herein. 

Sianificant volume reduction of c<'nstruction rubble, nurop1 and 

timbers cannot be achieved, but car bodies, furniture, and appliances 

can be si&n1£1cantly reduced in volume. Such reduction or co~p1ction 

shall be achieved by placing the itom1 on Solid ground and rolling 

over then vith the heavy landfill 1quij>1••nt. Coopacud items should 

be deposited at the bottom of the trenches. 

Selected loads of de1110lition and c<'nltr11ction debris- broken 

concrete, asphalt, briclul, and plaater- shall be stockpiled ind used 

to build on-site (temporary) ro1d•. 

Should a load of construction debris pradOQinately .,..de up of 

atumps and tilnber be delivered to the l~ndfill site, it should be 

routed to the borrow pit area and unlo~ded r \Ir disposal vithi.\ the 

pit along with the debris re1ultin& fro• clt·nrtng and arubbing of the 

C1bot landfill site. 

Even though bulky vastu do not usudly contain putresciblea , 

they are to be covered vith a thin layer of ~oil at the end of each · 

oper1ting day to eli•inata harboraae f~r ratR and other peats. 



I f IHI. ( ,\LI. F llJ1f.IJ IS NOT 
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C3bot S3nltary Landfill unless vrit ten approv.11 h~s bon obuined from 

the Dcparl,..cnt of Pollution Co:itrol 6 Ecolosy o! lhe State or Ari.anus. 

The ~astes are , but not 11"ited to: Sew~ce •nl!dr or liquids , septic 

tank punplncs, and other liquids, semi-l!qu ds; l~rce dead animals, such 

as horaes, cows, etc.; or hazardous substance• and Materials, such as 

infectious or pathogenic hospital va1te1, bioloalcAl wastes, radioactive 

materials; dye concertrares; ~•ste chemicals; hl&hly fla111r.11ble or volatlc 

substances; unexpended pesticide containers; resticide1; riv animal manure 

or t>•ploslves. 

9. Place~ent of Cover Material: 

9.1. Daily Cover: 

A ~1n1~ ... 6-inch co:pacted thickn~•• of soil will be placed 

over the daily refuse de;>osiu o( Phase 1 3nd PlaH II or th• 

Cabot Sanitary t..ndr111. In Ph1s1 11 the 6-inch daily cover 

.. 

shall be applied to th• side slope• c~nd fares) and the 2-ft. 

final cover to the top as construction of tl1e cell proareues, 

thus leaving only the "'Orkin& hce •~pt1sed. The "orkin& face 

shall be covered with a ~lnieua 6-inch coop~cted thickness of 

soil •t the end of each operatin~ day. 

9.2. Intenoediate Cover: 

A 1-foot comp3cted depth of internu•diale cover, or what 

could actually be tet'llled •• th• final cover , for Phase I operation• 

shall be placed on top or the refuse •- th• vork fac• proar••••• 

along the trench length, ltavlna only th• wnrk face expoted. Th• 

"Ork face shill be covared at the clo•~ of 1• .1ch day ' • operation 

vith • 6-inch compacted thickness of 1nll. 



If lHI f,\G~ t 11.Xt.IJ IS NUT 
AS l.EGJBU. AS THIS I.ABEL. 
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of water. Cr~cks and dcpro11l on1 1h11 rlcu~Jop ~uc 10 r~l~turo Jo~s 
.ind sctci..,~nt of the fill ah11ll be ••i'·•li•d rr.,q11<'ntly. 

9.3. Plr.•l Couer: 

r!nal cover over th~ Ccn..:ral Ref"'" ,\rea of the Cat>ot Sanlt•ry 

l..1ndfill shall be a Z· foot 10lnlmu,. C:•'t'rac:t .,d thld nos of aoil, •·Ith 

the top 4 Inches being ~ade up of the topsoil stri?P•d f10~ the 

alte and stockpiled. The 4-inch thic~ncss of top,oil sh~ll not be 

hi&hly compacted as it la to receive ~cedlng . Application of the 

final cover shall be advanced aa the flll Hctions are cor.pleted, 

!ased on soil inveaiiaatlona petf~n:rd at the Cabot Sanitary 

and '8· i nches deep in the t renchea .ind bo1 ro•• pit be uud to 

satisfy the volur.:e of dafly and inte1 .-dhte coHr raterld reGuited 

durlns "•ch year's operation. rurther, the soil e•u\'a:.d from 

thue are•s bet ... un LS- inches and 8H· inrhes !hall be roerved 

f or uae as final cover nat~rlal. 

10. Operation• Durins ?ncle~ent ~e•ther: 

The t•'O ••j<: •·eacher conditions ..-hlch e1use difflcultiu at a 

landfill are precipitation and e~t••~• cold. 

10.l. U.treroe 1Cold: 

Durins extended period a of sub·f1<·~dn1; "Other, freozen soil is 

not auiteble for covering, nor should , 11 teonl'ts be .,.de to co111pact 

Croten material. 

10.2. Reinfall: 

Heavy rainfall nusc be contlnuallr 3nd .idequately diverted. 

Diversion ditches and/or terrace1 can l•c ext •••ely useful in 

preventlna excesaive •"'Cunts of "ater (1 om 1·11urina the tr•nchea, 
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u· 1111; rAc.~ f ui: 
AS u:c;nu; AS TH~ •S :.oT 
IT IS DUI; TO THE ~ LAB~L' 
or Tfft. ORIGINAL. Q ALL"Y 

u\lli:l!d IS CO\°C!r r-'ltt:ri•l. 

The northern sector o! the hndrl I\, I·• ca "t" is to be 

rcsc1ved for dry ... cather use only. c.,..:<-•l lttontlon ..,,c be 

directed to area drainage "hen usin& Arca "D" to eaintdn roads and 

divert "ater. 
~eather conditions couse mainten~"cc probloi.s for the construction 

of the landfill and access to the landfill. Added 1urface ~1terials 
"'ill likely be required 1nd 1>uch grad It•& and ruh1pin1 cf ro1db•d•· 

10·'· Levees: 
The leveu '"'hich divide the "oru•" arCl intended to provide a 

.. 'Orkin& £111 section, ind once the "arc•" Is co:apletelY de\'doped, 

\olill assist in diversion of rainfall 1unof!. 

11. fire Control: 
lt is reco...-ended that a """bile unit of the city'• t'"'O""IY radio 

l)'ste• be established at th• Cabot unitary landflll alt• for dire~t 
contact .. ·Ith the City's fire Departr.ent in c•H of fire. Also, all 

equiP"'ent operators shall 'keep a fire ••tin,ul1hor on their cachin• at 

all tio•s ror extingui5hing ••• 11 fir••· 

All landfill per1onnel shall be briefed on f lre-fi&hting procedures 

No burnin& or wastes shall b• allo..,ed at the Cahot S1nltary Landfill. 

EquiP"'ent fuels shall be properly atorcd in aatlsfactory containers 

in the vicinity of the equipment stor•a• bulldint. 

12. Litter Control: 
It shall be the daily responsibility or all employ••• of th• 

Cabot sanitary landfill to police all 1~0•~ paper and other light 
12.l. 

articles of refuse from th• sit• and aJon; nee••• ro1da leadlnl to 

the compound. These collected 1rticlc• sh~ll be deposited on th• 
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~xists AS long ~ ~ossible to rossibly c•tch loae parer•, and prevent 

unti£htly conditions. 

13. Salvage and Scavenging: 

There shall be no salvaging, sortiug, or ac3venging of any wastes 

delivered 1 the Cabot sanitary landfill. 

14. Completed Landfill: 

14. l. SettleMent: 

Completed sanitary landfill• will tettle a1 a re1ult er waste 

decomposition, filtering of fine•, aur•·rinpoud loads, and it• own 

weight. Bridging that occurs during cnnstruction produce• voids. 

As the waste deco~poses, fine particle• from the cover material 

and overlying sol id ..-aste often 1Ht :l1>to •hese voids. The weight 

of the overhead and cover material hf'lps consolidate tha fill, and 

this ~evelop~enc is furthered when 100rC cnver =•t•rial i• added or 

roadways are cons.ructed on the fill. 

Settle~ent can produce wide cracks in the cover ,..tarial that 

•~poses the wastes to rats and flie1, ~llow water to infiltrate, and 

penoit gas to esca~e. Differential •attl ing may fono depre11ion1 

that pamit ..-acer to pond and infil tr~t e the fill. Becauu every 

landfill settles, its surface muat be rcrlndtcally inspected and 

10!1 should be •dded and graded when nrce•~•ry. 

The Cabot sanitary landfill 1hall be rnpdred ol all cr1ck1, 

erosion and uneven settlement ot 1hc final cover during the 

first two years following compleLlon of the fill. 



H lltt. l'At.E FIL.~UJ IS NOT 
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Th~rc .are r 1:1)' "l)'S In v h kh .1 C• j'l 1·1 t d unf t.1rr l .11J f 1 ll 

or be desitned for re~rl!ational, ·'trlrultrual , or ll&ht c<'nSlruction 

purposes . 

It is recOllV'ended that the c<'~Pl~lcd Cabot sanitary land!ill 

be used 35 a ·l!en area. The co~rlctcd landfill shall be seed•d 

and turf established as herein dcs~tibC'd. 

Turf shall be establ ished on lhe final cover ol each year's 

operation , all side slopes, terrarcs and , in i:enerel, on all areas 

disturbed during construction of the a.inlury land!Ul; less and 

excepting the all-.:eather acceu re>•d .,nd borrow pit area. 

Establishment o{ turf on the final cover orea or each year 's 

operation shall be aa soon as po1sible after completion of e1ch 

rear Is Phase II operation. 

The upper four (4) Inches of the l~~ (2) foot final cover 

shill be topsoil as stripped fro~ 1he ~ite during initial clearing 

and grubbing operations. Topsoil -hall be applied to the surf•c• 

of all arf!as to be seeded to a cori1•actrd thickneu of 4-inchu. 

After topsoiling, aru• to b• •••tied shall be dreued to the 

shape and section she"" on th• Pion• Ind thore>u&hly pulverized 

by disk harrows or other approved ~l!lnK to a depth of not less 

than two (2) inches. All sticks, Jebrla , and other foreign matter 

must be renoved and the soil left ln a auitable condition to r~ceive 

seed. 



If Tiii. l'.\\.t:: 11 IJIW IS NOT 
AS l.l!CI RLt: AS THIS LABEL 
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r~rtili:er $h3ll ba appll<d l<' 1ho 1r<•• thH art tl' rec.:l\'C 

$<:ed at the r .. te of 600 rounds per .11 re. r~nUlur shall be 

drilled into the ,;oil or br:>adc.ast "vor the area and incorporated 

during the pulveri:ation, but dist• lhnt ll'n 1tutt 'be unlfom. 

Soving of seed .. ay b• by ••ch3nfcal hand seeders or by 

approved pouer l!quip,,.ent. Either 1"<'\l1od ""'at &iv• unHono 

d: ribution and no s~eding vill be rol"llllttod during a high 

wind. For Bernuda seeding• th• area shall be firnad vith a 

cultipacker immediately before and after seed are broadcast. For · 

rescue seeding the area shall b• fi.,,,ed with a cultipec~er 

inoediately after the seed are broadcast on top of tll• 1oil. 

h~ere seed and (ertili:er are drillod together, th• ro~• a~all 

not 1tXceed 16 inches in width, and ,.ust be parallel to slopes. The 

seed and fertilizer may be drilled from ~•parat• containers, or 

frDOl one container if properly 1ti ad. Seed and complete solid 

rertilher shdl not be •bed for ,,,.,ro than 12 houri prior to 

seeding, except on areas where atrai,ht nitrogen fertllhar is 

used , the seed and fertili~•r ••Y be ~ro~dcast aepsrately or aay 

b• drilled siltultaneously in th• sa•• rov from separate containers. 

Kind of Seed 
Plantin& $eaaon Seeding Rat• 

Tall rescue (Ky. 31 or Alta) 
Sept. 1-0ct. 15 30 Lb/Acre 

ller111uda Crass (Cynodon dactylon)April 1-J\lne 15 
10 Lb/Acra 

The completed sanitary landfill ahall b• ~••dad in full accordance 

with the above schedule. If the vari<'U• \lOrtiona of th• vorl< are 

not finished at such tim• to allow i,,..•dinte •••dina, •ulch ahall 

be applied to the area and th•n return du~inG th• next planting 

season and seed and ra•ulch the are31 to he turfed, all in full 

•ccordance vi th this section of th• n.1nual. 
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f.d-:::ud3 sc•cd sh1l l b~ tr!l led '"' ""' ''• tltc soil. r,·~<ue 

stt>d sh•ll be drilled no norc lhan l/~- Inch d~cp. 

l,.,.,.c:diauly .Ct•r ae~dina •nd cult ip;,c\dng, str•" lftulch 1h1ll 

be applied at the race of two (2) tons pc:r acre, 3nd ""Y be aprc1d 

by hind or by suitable equip1Nnt, •nd shall cover the entire seeded 

•re•. \lhere rains are likely to occur before conpletion , th• atrav 

coverina shall be started •t the upper part and shall continue 

uniformly until the area 18 co10phtel)' covered. Material for 

mulching sh•ll conaiat of threahed 1cr3w of.01t1, "heat, or rice. 

If the material 11 too long •nd brittle to properly secure to th• 

aur!1ce of the soil, it sh•ll be cut in an -nsil•ge cutter or othtr 

equip .. ent to length• not •~ceeding ei&ht l ) inches. l"""tdi1tely 

(ollowina ~he spreadin& o! the 111Ulch Plt<:ri1l, it shall be anchored 

to the soil by ""'ans o! • cultip•cker, a disk harrow aat to cut only 

1li1htly, a rot•ry hoe run b•clwards, or nther equipl'tnt th•t vill 

aecure~y •nchor the l"UJ h and prevent it from flo•tin& or bunchin& 

by 1o·1ter or wind •ct1on. The numoer of p:isses over tht r.iateriel 

to secure it sl.all not exceed three (3) p:isses. Where alopu are 

such, or around 1tructure1 1o•here machlnny cannot operate properly, 

th• •ulch e>aterial shall be apread uniformly by hand and aecured by 

• ahallov cov .. rtn1 of urth, or cut 111to lhe ground •t aix inch 

intervals by oeans o! 1 square point ,hovel. 

After se .. din& 1a complete, th• ,,.edcd are• shall be kept 

thoroughly vater"d until 1 1u!!icient gr~vth of gr••• 11 evident on 

th• surface of the around. In th• c~~· or 8enouda, Yaterina •u•t., , 
contii.ue until the guaa ha• 1uffici<'t1t T1•ot structure co vith1t1nd 

dry \Jtather. 1.•acerina 1h1ll pra!en1hl)' 

Any area larger than cvo (Z) 

• arovth 'of arass ahall be reaeaded. 



'· 

; 

' 

' ' 

If 'IHI \LI. fll ~ID IS !\OT 
AS l.f.ClBlf. AS THIS LABEL 
lT lS DU£ TO TIIE QUALITY• 
0~ TltE ORIGINAL. 

th• Cabot Sanitary landfill shall be inspected periodically and 

after its completion by the Departrent of rollution Control & Ecolo&Y 

of the State of Arlc.ansas to insure its prorer operation. In order to 

provide future owners or users vith info..,ntion te1ardin& the previous 

uae of che site , t~e plot plan and a detailed description of any major 

deviations froc ,•e Plans shall be recorded with th• County Clerk of 

Lonoke County, upon cocpletion and acceptance of the landfill aite . 

'1 

16. Available Equipment: 

\ 

Currently the existing landfill ia being '""intained vith a track 

backhoe and a large do&er. The City of Cabot has a rubber-tired 

backhoe for .,.;ergoncy use only. Oulllp truck• owned by th• City could 

b• used for short durations to haul materi&l. le is not known whether 

county o"1led vehicles or equipaent i3 iv :able for 1tand-by or a:aergency 

dcuadona. 



REFERENCE 4 

IF 1111. l'ACf. f' l Llff.D IS NOT 
A~ 1.ECI !\Lt: AS THIS LABEL, 
IT 15 DUE TO THE QUALITY 
Of THE ORIGINAL. 



IF IHC rAC~ 111.tllb 15 SOT 
AS I. F.C: 1111.F. A~ THIS LABEL, 
IT IS DCE TO TH! Qll41 ITY 
01 THr; Oltll [jjAL. 

r n..:.-;: ::lF ;IRi<A'IS~ 

::::=ARTMEI CF -=cL? ... L.:7tON CQN 1 • !... AND ECOLC=Y 
8001 N"-TION .C.1.. DRIVE 

- ·":"":1..C , :.c1<.. ~"""""""'&;:.::.cs. 

>01 ,7,.:701 Gil...,, OFJI 
~01 371.1131 A ll'I OIV 

ne -onorat,1 e 
. •ll1e ?. 'lay, •i~yor 
:•:v lidll 
.'1?1~; . ~rlanSdS "t 0Z3 

I •. ! . .,,... 

-'· .... : tn "'eyor ?4J: I •TT~'-'--
. 'f I •,>. • ..-IS" : ~ ·:s t~st r~gul~r ~e~t~na en JJ'y :S, 19'5 . ~ne 'o:~ns•,~n 

• ., r 11 -·-r. ·-·---ft· '"C -ft 10·1 vcte· ·- t~ant J :ier: .. t z •• 
~,, ~~e~;::;n·~~-~v~a~1:5~y- ia~c~i!l ~o -;he c·:y o• CJbct. • 

-·e :~ t""": ': -~1; ~e ·:rwar:e: ~J y:~ t! \OOn ts ~ne ne~ess•r1 
s i~!:~res nave 'een o::! ine: . 

----~If Highto,,er 
=~h:i 
Solio Waste Cont rol ~iv1s1on 

'c 



- 2 -

I t' TIU i'AGt. Yl c~W IS ~OT 
AS l.t:G llllt: AS TH IS LABEL, 
IT IS DUL TO THE QUALITY 
OY THf: ORIGINAL, 

: cons!~er ·~e site acce~~able ~nr san1:nrv landri ll ooer~tions 
~1th :he ~~llowtn2 su2gest!ons and exceot1ons: 

l. "'he ~!ll ooerat!on should be~tn at the western nost edge or 
the :!:e trench!r.~ eastward down :he slooe. l>raina2e ditches 
shoul~ be emoloved :o carr-1 water rou2hlv south to north. 

? '!'he :ower eastern end or the site should not be used as a 
trench ~111 due to a verv high ~round water table unless an 
area ~!ll method !s used with oover material hauled 1n. 

J. Area Z should not be used due to high water table nnd nearness 
to Pour ~1le Creek. 

\ofB:cb 



REFERENCE 5 

If Ifft. l'At;t. t!Ullll IS NOT 
AS LEGIBLE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
or THt ORIClNAL. 



If IHI:. I A"l HL.'tllJ IS NOT 
AS LEGIBLE AS THI~ I.ABEL , 
IT IS DUE TO THE QUALITY 
OF THE ORICINAL. 

ARKANSAS ll:J>A.1'I:!OT OF POL!.::7tON co:m\OL .\.\1l ECOLOr,y 
SOOl ~:.c1ona l Drive 

Li t t le ~oc~, \rkaasao "::!:>) 
Solid :•as t c ·:Jn t~ol !:>bie•on ':t-1130 

AiPL:.:'.n7!=J:; 
•Olli: •As:: :: ::;POSA!. i~'!IT 

(Sanh1r ; L'1nu f '!!.) 

11/15/ii , __ 

!he ur.dar11~ned i s a : e~i•tered prof e3a1e:U&l •nginee r "1t~ tne stat• of ArkAn
• ae. .\ p•r:i1t " 111 '..l e 1saued fo llov1n11 submia1on •nd .:ipprovd of engiaurin& 
plans J::o speeificauons !n '1C~o rdanco ••i:!t :he Arbaaas 31llU i;ute Diaposal 
Code. 843- 1566 

! . .\ ppl .. :.Jnc • s n..aae.. __ "'I t'"'-' -'-'-· -·~•-b .. <>.c ________ i'hcn~ 'lo . __ >_,e,..2..,-:.8._J._? .. 4,__ __ 

".ibor, .. . ·:0;3 

:::~u.::t!e: ' s n3:1e _ _ 1~1 .. 1 .. l~'t~."-~t~"-.3~B~~--------Phona ~;o. 
AdC:r~ss ·,il!Oe 

3 . tegol le1cripti~n and ~crnage P3rt ~r the S~1.- ~f ~@£t ipn o T=4-Y R-9-Y 

---~l=o~n=o~k=--eC~o~u~n~t~·~:------------------•c~es ~) 
4 , roe": a rea of s ite to ~. used as a • 4Dita:-y t=ndt!ll. ______ ~•cres. 

S. ~nc l a t o be leased~--• rented ___ , ovned--'i___. (If land ia to be 
ren: : d or loaaed, a copy of r ental or leaee agre...,eat ~ill be providad 1a 
l\arucive porc!on of plal\s. ) 

6. ;" ruent l and uH surrotmd!ag lite. _ _.,...,.._ _______________ _ 

1. Diat.uice frOll neareu public: road I /4 mi J e and nature of ac:cua road 

lO. Diatance to nearest lake or strelll!l~-------Ha.... __ ~-------

9. Dltcaace to nureac water well. __ ,u..:.._.._..u:.. ______________ _ 
8. Otstance to nearest r esidenc:e'----'"'..._"""'....,'-----------------

prl98DC Or planned ,lX f 2ting g-rgycJ tQQd e 3te o d f n g t o p a yed 

ll. Soil ?rofile description, illcludiaa depth of 1011, wetne11, penaelhility, 
and sail texture. :aelude a stat11H11t about 311y evident li:litat1oaa or 
huaraa auch u flooding , character of bedrock, if bcnm, permeable aub
atrace or other factor. Thia 1afot'211tiou ahould be obtained froa the Soil 
Caaservatioa Service or athar reliable aource (attach copy of report). 

~one enc:ouncered 
12. Dept !\ of tllia.1mm vacer table_feet. Detetioined by n111 5rasss 

--~d~11~r•1""¥&-ad•'l¥8¥1~0~1~a~f..._.r~e~•u•;....i;h~gul~e~·-... __ ~(reepoa.sible authority). 



If' •Ill! l ~"'- t 11.llW l!> hUT 
AS LtCIBLt: AS THlS LABEL , 
IT IS DUE TO THI': QUALITY 
01' TH~ ORIGINAL. 

ll/U/77 

, __ _ 
ll. :·-pe oi operation: :rancn till __ ~•• !!!l _ _ or C.,,.binac1cn __ ~ __ 

l~ . : l'H. :;u<lntit!es, ancl .. ou=:ea o! ~t3rl:lh to be .i!sooud ot: 

R .. 1dencia l/ 
Cocmercial 

:nduatr ittl 

Otunti:~ 

.!lcu-vd/J.:av 

u-vrl .:I.iv Scr~p ~ntert~l. 0Dt4ioe r 1 @£C 

SOTE: •;o hHardoua 11a1tcu, u vue solid• or 11quid11, d•ot1c tank pucpi1111. or 
other .!;oida sr: sllovec =~ ~e ~~•poa~d ot at a son1t~rv .and!!:: vic~our 
\l\"it:c~ approval !re::. c~e Deparc:::en t. \ny loco!1ll intenaea ''r th••• waacas 
::iay =•~ui raC: " apacal <>ar:u. c. 

16. :'le pr"l'o•ed uae cf :ha S!te upon Centiaac!on of Ch• diapoeal operacioo_ 

17. •"!>• colloccioa su-11:1 p rov1aed o: plAuuutd. ______________ _ 

18. •11.tc ci t;r/councr ordi:iar.ce coacrol aoiiJ va1c1 ~ol!acc 1oo/diapoea1 in Che 

1r1.1 ••rvl<I by Che proposed l andf!l l?. _________________ _ 

REl'.AJllS: ________________________ ~ 

--, 
NAME OF ClCill!E!l • 8111 R. Scans 

SICNAr:ll -M, j? )/&yr TITLE \._ 
f!l:.: •' ,. !>ATE 

. ... ~ 

SEAL ~ .. 
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I I 1111. l'ALt. I l l. >1.U !S 1'UT 
AS I.Ee; l BLE AS Tll IS LABEL , 
IT IS DUI. Til THE QUAl.lTY 

OF' THE ORlCINAL. 

50/l.. _ o t;$ 

P/r .... / 

7i>,o~il 

~~ 
~l&dhs &. "ti 

3.<:l'I' GI'¥¥ ~ ~I Rc::d 
C/"'f' ~~11.$, 'h~.(;,-4/' ~$~nt: · 

~rt/. :ffl.'l'I' ~ (!~ 
w/6rD4f ~ ~,,,s 
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d.'// l.:br.i Gl°'C<f l!l.:u( 
w/ &.me..?-'vs :$halt:, Low 4r;n,::4,b;&4 

Pn-1*3 

/op~il 

74,,~ IM. .S./on<:S 

LI. 6rA<f t!/a.v tAJ/ /ld 1!4.t ~m~ 
L.44f<rc:d ~d.:J/o,.,~ . 
~"'."/ ~///'./' ~ u ' a/4'f. 
M.1/ ~~dle~e fi#u'lcle.r$ 

Ru 1" o.M.e 6-._, 5/41'' ~s 
~~/eu,s ~ko ~~d!S 
Lo,y hr,,,eo6//; ;ty 

(!,4/!()7" S41"11T4~'f LMl)FILL 

~t.S Lo6 
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II !HE PACt. I IL 'lt.U LS NOT 
AS l.!ClBLl AS THIS LABEL, 
IT IS DU~ TO THE QUALITY 
Of THE ORIC!NAI.. 

! ? &1$,I,~ L4nt.1I:·/~ 
I .___ - - - - - - =::!::::===============--

!'lo/e : 6ee 4.tkhe.ei .::5/Jee..I 2 ol 2 
hr .:9rr1" /ck4.,t, ·/?d!t:1/r;,,,s 

C467r 511/1/lr.412.</ 
Ull'IO.CILL 

.:5rJ11.. :5 £0& - ~LAN 
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REFERENCE 6 

IF IHI h\Gt lll..'it.U IS NOT 
AS LEGIBLE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
OF THE ORIGINAL . 



• r::e 

..... 
.Jnt .o~ 

II I Ill l'AGI ti L.11.ll LS llOT 
AS LEG! 8LI. AS THlS LABEL , 
IT IS DUl TO THE QUALITY 
OF Tltf: ORIGINAL . 

ro11;1 • 111111J 

:i.o. ~a"c'" ·o 
;ddress ·~oot. ~ •~n·as 

P.O. :rJ1.er lO 

2023 

~----"-'-""---~--.._r_•_n_P_~_r_< ___ nJdr~~: 1b0', :,·~an<~$ "'023 

•· '?Pl1c1:·: :.te __ .. _~_-______ ,_:•_·_n __ 1_n_ =_o_. __ ._:_c_l_'_ J_:_1_c_n __ ·_:_s_o _______ _ __ _ 

o. 

nr •l• ,,. ... on. 

m11 e. ~ 11 on c 1: ., .. acer . 

3. : ::.er : ~ ;> 'J ·.. .a thin '.' ! : i r. i ty -~'-te.._r_._, .. ___ 1 _1 _·_r~_•_e_n~t_11_· .... _11_:_c_·_1e __ ._.s_e_s_. --------

10. : r.i in~ge • :.e~c e __ ._._r.o_~_·_r_• h_u_t a_r_·_, _o_f_r_,,_u_r_·_· 1_l_P_C_r_•_e_1_~_n_d_t!_P_n_•_u_1_l_l~1-l_l_S_n_1_l_e_s.) __ 

f11 • .... 

12 . ·~cc--:e·c~: ·~dlt~ cnai ~~~1t ?r1v1sl:ns '.QTf '0017:"'iAL 

•HEn 

13. ~urr.m~r;t C ·-::its __ • ...;'1..:.i..:.~-... ~-''"""-"~'-· e"'n.._• ... - _, r .. n.._--.,_·_•_,e-.."-.x ... 1'-~~,::..':..:"...;"l:....;'":..';.;r:.o";;.11;..::..:;.;e;.;.i;....r_._ .~c-.1_1_i_t ... Y_,t._h_a .. t __ _ 

• ' S ..... >c• 

• , ... . ':ft 
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II' fill l'A!.t HL.'IED IS NOT 
AS l.BCIBLE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
Of TH! ORIGINAL. 

·;; c'. · ''AR1 

- 1s ;:.er::1; 0:>1re nen ··c .;:roxir-::e C. acre 
.is;cs~i arel _ s~r:eed 'n ~~e ftr.ai en91neer•ng ?lans 

JS • e~ ···: sl;r. .;Jcit/. 

rroi;er ~epant · n er ;>:e site s~all be •'Jcer>Jtr,ed ind 
reported 1n ~r:· •no ;~ ;•e Ceoart-ent by a Qe91stered 
~rofe\S~~nJ1 -. ]!r~~r ~r·or ·~ place~en t Oi Any #aSte 
tn the 1.r,ai1t1. 

,\one :";ct ! ··er :ns tructed of rccompacted £dHing 
.-atert-lls .,111 te "Hab l I shed in e•1ery trench . 

~s an Ja·unct :; tne lddtt'or.~ I ccndttfons lis ted ibove. 
~ne per.:!1t~ee = r~:r:1nded •'lat the .-•·ovlslcns of C:ndltfon 
•I of: 1s ~er-·: s•all also ~e satfs •f~d 'n the construction, 
opera;:~r. •• nc -Jintenance c• :he lanof1ll. 

--



If IHE rALf f 
AS LECIBLf.. ll..'1tU IS NOT 
IT IS DUE ·~S THIS LABl!L 
OF' THE ORlClll THE QUALITY . 

AL. 



REFERENCE 7 

If' llll !'ACF F ti itll IS NOT 
AS l.F.CIBLE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
OF THE ORIGINAL. 



IF' lift. 1'.\(,f. 1'11.'iw JS ~·)T 
AS LEGIBLE AS TlllS LABEL 
IT IS DUC ro TUE QUALITY . 
0, TUE ORIGINAL. 

To: 

RICORD O' 
COIOIUNIClTIOM 

Andy Dead110n 
Public llor lui 
Supervisor 
Ci ty of Cabot, AR 

(llttord of It• Olecbd hlov) 
~Phone C&l..l ~Dl•c1&.1•loo _l_Plel d Trlp 

~Conference ~Otber(Speclfy) 

Prot11 Klch•el Vauon and Date• 
Julie J . Koke, FIT 

EcoloJY. and £nvlr~enl, Inc. 

~ ... U..u,cu!.( D .... 'a-1~ Tl~· 

SUllJ8CT: Cabot Landf 111 

SUIOWlT OP COIOIUll'ICATIOM 

Vhal vas the fate of the drums listed In the PA7 

Th•) vert relocated to a licensed landfill by the corporation that 

dapost led 1hea. 

Vas il noted ti.it there vas an abandoned vell7 

1- 25-91 

Andy polnttd to the location of the old vell and said that It v .. part of 

an old farahouse. The farabouse bad bun duolhhed and placed ln the 

landfill . The vell had betn pluued. 

Are there any tio.e.s ln tb• area vhlch use their ovn vella? 

There la only one hot1t thet hu a vell 

72023). All others •r• connected lo the city vater supply. Vella ln the 

area are lov yielding and of poor quality. 

CONCLUSIONS, ACTION TAlBH OR Rl!QUDU!D 

IWPOIUIATiml COPIIS 
101 

1111 IOU 1300-6 (7-72) 
hplac:a IPl IQ Pom 5300-3 which -.y be \Lied until Suppl,)' la bilauat..i . 

------------

T 



REFERENCE 8 

It lilt. PALY. t IL.1UI IS NUT 
AS LF.CULF. AS THIS LABEL, 
IT IS DUE TO THE QUA!. !TY 
OF Tit& ORlClNAL. 



11 THI. PACI. f !LNl:D !S NOT 
AS LEGIBLE AS THlS LABEL, 
IT lS DUE TO THE QUALITY 
or THE ORIGINAL. 

' "~' ~· 0\ s r . est.q~t.-Or. co11 t!S ~ 10 

GROUND WATER PROBLEMS IN ARKANSAS 

.... ':. r ;.·.~ iNA TI ON FR0 \1'""' \1AN 
.\NO ~ '. l '.lllL WAS TES 

CONTAMINATIQI'; OF SHALLOW 
AQUIFERS BY MUNICIPAL INDUSTRIAL 
~NO OILFIELD WASTES 

UNITED STATES DEPARTMENT OF INTERIOR 

GEOLOGICAL SURVEY 

IN COOPEAAnON WI TH 

OECL.NtNG WATER LEVELS 
tN PRINCIPAL AQUIFERS 

SALINE WATER INTRUSION 

ARKANSAS DEPARTMENT OF POLLUTION CONTROL ANO ECOLOGY 
ANO 

~R 

• 
ARKANSAS SOIL ANO WATER CONSERVATION COMMISSION 



v 

,\llKAllSAS 'PAATIU!NT "f POLLllTil"I CONTltC\L AllO rx:oi..or;y 

"llKAllS,\S n IL llllD W"TF.R COllSl':RV,\TION COKHISSIO'I 

Llttle Pock, Ark•n••• 
1'185 

If' 'Ill!; l'At.1. t I L.1U) IS NOT 
AS LEGIBLE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 

OF' THF. ORIGINAL. 



'o llttl ,I>\\\ ILR I" \1111. '"~"~ 

ltl ,, l!UIED IS sor 
LECIBl.2 AS THIS LABEL, 

IT IS DUI TO THE QUALITY 
OF THE ORIGINAL. 

GROUND WATER OCCURS IN TWO GEOLOGIC SETTINGS 

Jrouno w~ '" •S •ounol' t on the Gull Coa s ·a I P la 1n ou 1 
11 ttla uvely scarce on the 1n1er1or HtQhlanos. 

~rU"'I ••• ' ' .u.1414 •"••UU• ,...tuah t'\to l""9 
t•rt e ~. ,.t u t•l Plata -• l"'- l•t. e rior -ti e r 
.... tr•l hlf , .......... , lf)fl, ....,._. tH:Cllitffdf• 

.u UIDWI• veur u clou t• •••K h td "' "" th• UM • 
•f roe:•• -•r"' r .. r t• "'''" .... , .. , , •• ,.. •r•• · 

-,.., wit o..1te l Pht• Mr .. • •••u •••r•• • - t • l• 
~I ,000 Uw• t • 11ll u UI Ow lht.11 .. Uet'fl Mlf et At\• 
••u• •"'• lt .,. • .,, , ,. to .. " 9'• Ole'\ • U.,,h l 4r 
pHU e ~· ,., t~ll• 41"t•I WlllCOf'llOll4e tM ei..• U•I"" 

9ft.oltell•<e• ""'""'" 1111. ,,0-1t. T1iw ••~u-u 
l~l -•• "' l"'• IAU t-• l •hJo "'' of .. ,,,_, ~· <°"''"' 
'"'"'1ut on u • .,.. , .. , .. , 01 •h •"''""• ...... , .. 

•I ...... .. ... ... "lt .... c h•. "'ll" I.ca l .WC'ltt-
rnc•• •f 1 .. u... ... ll•U.•. ....... , .. ,_u 
h rw .,.ti, c• ftallll • hTn• •"II • •u1ttn. t111 •••ral, 
C.ft• .. ,. • • 4 • M • U • C•lllllU l•• ., t"'9 J•c'-•- Cr••· 
c...k l'C..-t • I• h rMll• • .u •u•--• er ... er• c .. ,.. •• 
oe d • r •"• ••r• c•fl• •-• hy•u . 

,..., of t l\e u...r-w•ur ,,. ... u .. •• U.• C..• t.t 
Phi• .-. ollilU•H h • • •• • ••U•u •r . .. u .r . ,.... 
tUM ~ ... •n I" tM ~lU'ftUJ 4•" •1t•• Cock• 
tlel4 f•r•nl•. h • · u t••· llllu• Cr••· -C.ute.c:llt 
, ... ..-. •"'• T•\lo rera.tl•. 4lt.lle11rt11t M "4r cr.-r 
• • •• r aow.-<•• _, ff l • "rt • .IH lo<•lh f• r '"u l 4..., 
... uc •w••la••· I -• • 'llwlftn c.t tU•t• tM • .vrct 
•' • •••h di ..-.-.._-aur wtlll14 uHh '" Utt Hut..,.. 
u•te rn fl.e lf .t t M Stat • . 
~ 0-U.t •"'""" •ll••I .. u t "'4 11rlecl"l ••re. 

•f wuor hr tnl1•U•• • Uv•lal • •.,..10 llil•liet 
.ucf'I o l uu.," AtU.u• , "'' t.Ma.c.11110 ... ...,. l\qr 
~•It ••• '" ••Uw •un 4rliMu• . M4 IMl•u• .,._,, 
.&•t u~• .,,. ...... U•u •• t N t•hrt•r 14l• lith••• . 
" " au""' ... •• .. •O •• no hac u1e\ .. ,.,u ., ... ,."' .,u. ... aa4 u . ....... . , • , .. ,. ..... 
... c-r• .-.a •••"" •• '"" N••· ., .. ,... _,,....,. •• 
tl h ••• ct n u lfll• • ·.nhu . V• llt 1• U • a lh•l• I 
. ,..,,., ·-·,.··· ..... ,, .. 1,000 •• 1,000 ...... ,., ...... , .. 

, ..,. Coc•hal4 ,.,,..u... ' ""' ,,... , liltlcoa 
;,.,., •t CAlMlll. ..... .... , .. ,. , . ,..,, .. an Mrl 

of • U•l<ll H h•U •f •••ICOll• •ll4 al .. C..au & Phla 

e 

• M l •r1U 1 c•t• lf•l•e w1t a~ ... • rtac ~ltl t•a l c rt• 
... , 1111 ..... • f .,.,., ••• v1•t•• tHc lllh " rclte l t.• 
tfM: h ll l.lH UPI• •1•1'1"C ltftt .... rauac tM C:-.lt 
"•• tt•I Ph1" -e l JiJl9 IUarlu • h9'1..W• ) ... 41• 

t•t l• l• ,..._ • -U' • • ' "'"••••· ~1 1 •r • • rt •t 
.. C9t •f l'-•H ro .... t \Ofl t Ua C•M•ff •f tlillck a.
.. _...ca• •I . ... ""-Ulll • r• , . .. n .. t fr••..,..ur M vl• 
hn. 'Otea• IOrMU•• n" I• ta lhl(btH fr• 100 
, • .co ... , • ... . .. ytdlh ,..,_ •• tr .. >00 ,. 1000 ._. ,_ 
l•• "' •lfl•te. rl(lllra '·">-I , ......_ t'M •lcr•• ., ... 
,., ·~··· •• ,...u • • • 

TM h1tHl•r Mt 1•h"''• •c•,.u ..... , )t ,000 
., ... ,. . u .. .. , ...... o ..... "'" ., , ..... ~ . ... 
.,. ••• rhl• lliY o t ck •••_,...«•• et c•u •ll4a l M roc:U 
• f P•hOHIC .aa• C•IHh t.l• I Math ef ll•H•••• .. ,_ 
HI'-•• • . ........ a4 ... . . . 1"' F9Cfl-• tff ••L--
tl'Hl1 ,.i. ..... ft11h ....... th• , ..... ,., ,.,...,,, 
of tho r•O• IW• M• 1r Ht. ly ,. .. « .. lliy c:...-.ctt• 
.U <_.UH• (Ger-• ... • , l ttU. , ,._. ••Ur •nta 
,,., .. , .. , •• hut•R• -4 S•IH• ht t h .....,•&••• 
.... ut .. ... .... u ... . ... &a.-• •• ,..,. u_ ... , ... . 
.w 4•1..ivt. tt••• rec.u •n lo.c.aUy 1 ... r lMt H 
t M •••net al ••tar l•r tl'tOw•••• • f n ul "--• h 
, .. ,.. ... V.lh •••f'all:• • ._, 1)0 , •• , .... " • 
... a••ra lh ,tel• 1 ... ,...,_ 10 u ll•• ,., &ia.t.e • Tl•••· .,. .. ,,, u .•• u .. u ... "" . , ...... ,. ,.. ,. • . 

n. ......... f•,..U• ... ttr.e 0-Cer .._...'-.. 
-"'• et tM '• .. ,... , . ,..u- c- • Ut•t• t M •If 
• t •Utc:.1at •4•Uar • F• l • , n ce U hr U • Ar~ ... 
U••r • ll••I• la UM lac utor U • •l..,• . ,......, .u.r 
-·~ l• , ... NHhn ,. Ar\.N•H. 1"'* ... Iii& ...... 
100 t• UO feat Ulck ... Mcuu n •••tt•• r-au1 
h • .00 '"' n t M ..,-... ............ ._,., U •u Hao te 
• -..C. 1.>00 , .. , .,.,.., . ... •~nuce a t t M ... t .. ,,. 
ll•IU of •M ., •• ., ..... """ '-Ur . ........ --
.. r 1• , ...,., )0 ' "' tllil c.111. .., u .. JOO H lOO ' " ' 
M lw , ... U.11114.._-. P• ,..tt•• T .. a t Mr , , ,.... •IU 
.., r ta14 •• u )00 1•1l•• .... •••~n• &o . u . . no 
...,., ... re .... t.I• ... C-ur s ..eio ... _..,. .,. 
rocMr1M I• tba lr Mtcr•• ., ... '" • .v&Mftl "'••-". 
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I Y lHI. I .\Gr. 1"11.llLD lS NOT 
AS LECl8LE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
OF TllE OR!ClllAL. 
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• II •·LOH\ OROl.tlLlL to-.-. 1R'"1-. 

It 1111. l ,\<;f. ti I.Mt.II I~ MIT 
AS LECIBLI:: AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
OF 111~ ORIGINAL • 

GROUND-WATER AVAILABILITY GOVERNED BY 

NA TUR AL CONSTRAINTS 

.:on1011oi.ea roc ks on "'•st·c eniral Arkansas y1ela only small amoun11 
:i i Nale< 10 wells •.1os1 un11 s con1a1n saline water al oao111 

,,.._. •ut • r l • ••• ~leltle •f• CI tte ll• •"'•r~re 
l,_ U11· 1't • lt. t • • - le,.e tlCJ01 • . 1erc• e\l.• «ic.Ut•• ef 
fre•flVll•r t e fl ._ a 1tt at11M tra- ''"'•r•l ••wUeu e l 
1t.thn1't d•••~• ,. .,u. u l'll twir • l.u • , ,.at-U • l 
.;r•Uft•-•t•r 101o1ru 1 e re ll • UH or ••- '"""••t u.-i t, 
f'-w• . ll'I• OU\aU t"'IU of C fOW'ld "'''" '" U wt 1te u H 
' lll:"h • • Ua1t1 .. ' "'' t • co•u " '' h• V'I • "••r•touc t on• 
lll141ftl •"'•t • • l • t It •a• atv• lora t1~. ?"'• •~•"' 
ll • •fl• 411oa Ut• .tett..tl•• 4 h cvu ed l"te re 1• ,.,,.,.. 

U H • • tuut ':llS• U • tat • "lch " ' ~hlfr.UtH ... th• 
MU(Uf t ... (Mloelc t u .... r11 tillllC"' t•U• l~U 

u-• ... u .. ·, •Utl..,• l ht.U• c tM au tla lttUn et 
tru • "~ ,,.u , IHl .. • 1 ( .. ) low "" .. • UIU• ., 
t • fl--'1 1.• or ~•••U4etf4 recll.• I• • c t•• ar.• • ._, 
.U • • •t• •• ..... k •• of h .... ...,., ... . 4 4• lt•••U• 

•• ••••• •••&C:tl'"'• · ~·· ,.,c. ..... ltt•• . . . ...... .. 
'''"' . ... ,... 

ti• l4 t u .. 11 . of l•u ttt.a I() u l•• • "' • 1•
"te Ktuf h ... , .. Ntl ., '~ lnC.e r&H 1111•••··· 
I• wet-r .. u • l AU.ata•n •• I• hoht • • n••• 1• C."'• 
C.uca l Pl• l•· '\ tM 1111 .. •IMf t VI• ••rflda l ,CMh 
thl4 Mh l h U" . ...... o of wot u. "9 fru lilwoter
M•U•t 041i1&hu tOt( tit 4• •11' IA t h llllCMOAI• 
Ul'lfU •f ltC.U1i10 )\•. 

1~,0V\4-.a.u •1i1aall•• a re a l • • ll •H•d '" ... u 
•rt•• •I C."9 Ca1et • ' ' ' • '"· Th••• <•Hhl of ••••• 
"'"",. ,... '"'tlc:hl ......... .,. <Oii, ...... •f ,.._ ... 
(Ul lllaf u 4l..-u ll'la t 4a 11ot na4tly •••If 111aur Ml, 
...... .., .,,,, 1e 1l111e w1t • r 1• a1telh~lo at f aaU1. ~ 
• hlftfl• • r•u ,._ ll'\o Cclaual Pl.ti• lfttl~o U'• .wt .. 

roa ••• ••Hut u••• cf tM Gurtao ~ea•. VIie•' 
;,._.,. _, "' llw • ,, ... Liii <•tta l ..... ••ttlwoetu,_ 
u-. ..... itMrt •t frtt lilwato r-llcu trtc Hwlhn nla t 
tltlltr .... .... ., t M•• 01••• •Ua. 

IA af•U\J.Of\ \0 CMUUl•h u l e &•• lo ,..., fttlf. 
,oer w• l •r 4u..J.tt• _ ,, • 1• • ra•tUCI C"'-• 111•• of w•&••· 
Jreehwat o r •cc1i1r • In U1a Olofl.croa e t••• -" l•r a 41-

C&ftco llo-Mllto '" 909l of tl'I • •rlftClla•l ••Ur-Mt flfl a 
11\ll t lft '"• Sute. 't•111.vao r "<rll rt tt d•tU\o urir 
It'l l fro. l•u tun 100 to -.ore l9'n l.lOO tau ""''" 
I•-"• twrhu. '"""• 1tru t u c ;. ,o to '""• -. .. of 
h o1,.,.• t•r occwr1 ta IM C1•Hlf • .,..,, ,.,. • .,...,., ol 
l M "• " l o1tt'ft ' • r.ntOft •• neru,. ,,. "'.._..,,.. . '"" ,._ 
• • Ur It 4ttl• ff hart •• •• wo Of' c••Ue lat"• 1• 11 C"-
1.000 e1 Utar1 .. .-r ltur o f t.U I ll ••• l •., 101111. 
C-C'Mtr• U•• crauor , ..._ l 0 00l"I • illlcr• .... r lltor 
au lfllllc:aU•t •t M • '- 1alhUy. nt. ••ll•U J h • ... ,_.,., ,._ .... °" r ae11hl•• ,,_ tM ••••e l.- of for
- u.-ie ltt \t'ta e: 4er-t•1 or foll..,,• • 4 • ... '""" •• e.,, 
• tMr• I• 111-1 . .. \y t e.aetl.,. •• tM o111a t ,..,..,.. 
t..tu '"' - •" tM recb. "'- ••••• co •Id a . ,._ 
•it COfllUlat trt t lWOt or UJUt•U tN U eJ.t Of 
I 1•11111•1 of Aat•r• l ~rt•••· 

flllllfO 4 .4)-t ...... Ctle llff .. Ol (Mlff•C Will i 
wt\1<'- c•UIA frt'tWtUt ... t'W thwtllM of &ht ...... 
of fruh•ler wlU,ln u c.9' -It. T"'9 M t .,, ._..,_,.. 
lift.. ..,. U o ... ~ ere ...._... ,. .. 111141uelft t t M otH l 
O C*"'l l "'•l .I tl'I'""' _,It «"OIH UUtH ll\t . ......... , 
ha•,...•\ o r-ku ln ~ eovrco . I•..,.• 1ho .._,• rJ lot 

• Cl•• wnlt tPI• \ilftU oHMr '"• "°' c.•t•I• fue h
ve tor o r CM k H of frHhvour ti '" eA ot4e r ( , ....,.,, 
IHlOClc vl'l\C.. hi ,...,. areal • •• t!MMIM • " ' "'• 
•.0--1. all •IC• COllll t tt'I oitih t1 U1110 we t.or. 'fo llocar
•IA• C~• 4••U1 to vtttch frH JWtle r _ , M leu.4 • C. 
oMllJ ct•• loca UOft. •11~tuct. •l•o•r• l<• lh, tti.o 
•lowetl• of t M IN .. d fn tfllWtc•r • t t N 4"1rH 
toUUOll I,. CM .... • wrhc.o ...... u. " , ... .., .. 
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ll • Riil ' 1> \\\I IR l'RllBll\I'• 

• t' llfl 1'\(,f. Il l U.U IS NOT 
AS l.EGIBLE AS THIS LABEL, 
IT IS DUE TO Till QUALITY 
Ot Tilt: ORIGINAL. 

GROUND-WATER PROBLEMS WIDESPREAD 

Pronc11:>•l grou· · w ate r groblems 1n:lud• ooor n11ur•I Qu1111y, 
con1amin1 11 on, ano declining wa1er level&. 

''°"""•-• t • r llt••h- "' •Hil.-••• • ftl r • C'e tVtftC 
MC't t•••• • "·• lllUM t , .. Mtll 1e4•r• • -· •t a t • ff'Clr 

ht•'" ••" ctn •~• ''" watar 'fnn . 4Lt."ov• fll 4rll.
•"lu• h •hu H •Ufll - . -...4l.i1<• of . ... •-luv 

er~• '""' ' '. 1r• •L•- ar e f . .a rly 1i1141••••••41 '" '"' 
''"'' ou. \.>-1 • Prhlcl H l nMh- U• ~' 
u tw u l c.ia lU , >11U • lfl•U•, .,. 4u:lltuaa "'' ' ' ....... 

\ e ll"• "'u" xn u IA .... , . 1 J h c u h 01e 
• llw•h l • t1v lt u ttc. \,0-1 ). -. .. , ot Oun occwr
f HCf• ••••h·• , ... •UUtl• .r .. u •• "'''- ' er- • 
t O'llltte Of llOUfC'tt • t lle•tt11, ' • llae w t a r OC'Aff"C'lt 
tt 1M llow 41e tu t111i "'U l hr a1ut Wantu C.-Uu are 
IA• te•111U of Ula .. tr .. ••" ..,....._•'-" t 'IM a urh t:e 
lft•Ml•I \ PM • 11'<1•1• 1 •••lhr u1rw1a ""'•lvpH - 1a.. 
1ft •- ( •••• • • • Ulc•le tl'I l ...t.e la Chic-el -Iii "'9ft-
r .. C...ll•• • , ... • ·•- ..- ""'ld• lM ••it•• - l • r 
• l lfU•• l• lM .-.rhu h ••l f •d lp -••r.l..... 'nl• 
..... , .. .,. ""-•• ...... . .... ,. u,,,...- c-o-ft•••• .... 
t lW l au l•l•M u ..... , . , .. ,..., • • • • hue th ~ftlr-
rl•1 h"lo • ., h u -uflch l ..... ur9111:c_111 -•••a..t 
<' .. l•U e f •'-••H ell «. u t • ll•. S.Uae w•let .l 
t M • lht•ld •'1alht' l• IM•,...,._<-• P4 wt.He C-
u ... ,. •U l•U l ><C•ffMCH n ,nlU•c ,,_ ,..,. .... 
.,. Ul•c •f wnu tr• •UH•'"'C .. U l•l•• roe •• ..._.t U1 
, ... t llv• l • • !"'It H lht •Ur UI lM A.r \aaue llnr 
• llv•l• .. ., Mn ut•ll•• .. u c 1a.tr 1• fr- tM .,.__ 
utt•• l&••r • Wtclll n u ... c•H• lu t•lew•t:• r , ., ,.,.,. 
fr• u llMlli• •• C..au ... .,...~. n.-a CM .. ,~ 
.... , "41ll(ll teUat • •U • ... un '"°' elh1•\ a l -.••h r 
4«.Uue la •UI•- •lt c:ite . ...,. t. .. n .. tl?o UN 
. ---. .. -.a ••••I • • l • l el •• liae v • l•U e<c• rr-c•• 
Ma lacratt .. la Uffal r ut• •rl-t'lly .._. Ute ret•lt 
a f tlle llieeUfte h WI UI' hffh c ... 114 ... l ent VU ... 
• ulNh for tnl &•ll•. 

h l)lil.,. r+4lf. l u11 tule 1 reuMl""W'a C. u wtl._,_ 
4rtflh fr• «.M h • n• e49Uu ..... ch.Mc• t lwi 
iuturel Uw lliirtUl• ... ere e llewl9 1 H llaa •tt e r 

10 

10 • •cr• l • l°"'• r • tti• ••~ c.• r er ,_....., .. ., l" " "' •tc&.-
ttp • f Cl Doulli• 11r ... -• au .. , • . l'lfl• l. 

s- c0ttU• l11tiA" fr• 1"111v u r u l " u t H .,..., 
t• "-• • • • "te rell 1 111e ll.- • twUer1 . ;r..,.4-• t a r •~-
1 up ... U.,l"C lli • t e h""l elletll '" lftfV• Ul .. l• t M 
~r--..1sH D.,.,,_., of ' •ltull°" C°"c. ... 1 talll l c:•l.,.-, 
ti.n ·~ t•C• fur ec. tOfl• •t .,..._lf, IMrtv• , c ... l•• • 
<,.,._,_., hiM . .. r cwuo, ftltr•u , o l•l~ •• • ll••r 
••uff Ut• uh lliflftilh l llfl C.tr ll • U I Cl O I• 1,()-o-)). 
lft t44&tt .... , C. N er1 ... tc ctii .. 1ula . euyla .. n•rr 
•l4• .U ,.__.Lt, l•r vM c1' "• H a tc. 1 Mff .._ HI•.,... 
ll•"M , haw• MM u .. rlH lrM • h111 l•h• tUa l _. 
IOU•& vie:U t . 

A• • rae111lt el hrtr•<• l • • UM rewh • a,......_ 
••Ur t• .. h en 111.c·U•t" t IA .... etH• ef Uw CuU 
CO.ne l Pl• I•. Wner l •••h I• ,.._. o.un• r-Y ••••
f at "-- ~hell• .. ._. ~• •• tO f ••l I• ~l•••& t. 

e r .. • . C'ret1 ..... . Pra irie , i..Me , -- Al~••• C..
t h• ..... ,. ..,..,., hr lrrtc.c1- liu• •• ~ .. r ... 
ctwir 1• ( ftc. \.0-11. 'll• t • r l •.,.. l • '" CM•• .,... 
M•• 41• cllaH .. -.<fli •• • feet '" • 41r• ,...,. r •r 
... l el tM eru tffHt M . 41Hlhu U t e""9.t 0.1) , ....... , ..... 

Vec..r l anl a a re 41ecl&atat '" C.llle s .. ro ... uu 
l• •eu.11Muu,,. .., , ... , ...-.c:..-u e t • r ...,.•H .-re 
,._,ia1 fer 1rr11u1•. - •c••• l ._... t••• u tal ...
,..... nu.,. .. , ..._ uu.rc• u .. ou fH 1M ..-Her. 
We ter l•.,.h l• t•• 1,.n• •evltn t• • r '-9• C..n 
IY.-e lli• cU•" •••Ill 100 h•t •he• .-...••• l•t lnt-
• •"• .... .. l'°). ...,,. U:• l • •••••trl • l -- --
.. Cl, .......... fr• lM l .. rta t -4 t• Uat ... C.-l7 
•hu •M 1t20• . • •• l.-r-4 C.11• v a let' l •.,.l l• t h 
•••lh r ,...,_, )JO h a t (Ua . \.0-1). Ot ... r c_tl._. 
1flau H tfli<lYlll• C.l..,...h """ lli• clh1n •Nt' .. ctllh c 
UO f .. l M41 J e f hu• C.""lY wll9' 41e tll•H e f el ... t 
HO t .. t. Vuer l eve l t M"9 llietll,.•41 •t IMC.9' •• 11 
t•d lliert • I o1 40 yen u4 tte 41Hll•l•C .... , 1 U 
) f Ht ••r JUf I• t M .,-... ef lliecllaa . 
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If lltt. l'At.t. f II.MW lS NOT 
AS LECIBLI:. AS TfllS LABEL, 
IT rs DUE TO THE QUALITY 
OF THE ORIGINAL • 
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\ I l\lll '-1> \\ \I ( /( I! 1111\1\ 

If TUI. I ALF. II U1£.U iS NOT 
AS LEG i llLt: AS TlllS I.ABEL, 
IT IS DUE TO THE QUALITY 
OP Tll£ Oa!GINAI .. 

GROUND-WATER PROBLEMS MAY OCCUR 

ANYWHERE ANYTIME 

0 18"' f qs1s ~1mo s 1 .i .dr,,.,nere 1n ~rk .insas tor con1am1n.111on 
o r ')ro .. nJ ·•jlor "~m \ev11ra 1 .ources .Jrea1es1 

DOIOl"!IJI IS ,,., lflHS 01 h1one s 1 f8Cnatoe 

. ,,., .. . 

,. "•' 
11 • Ct U • ,..,.,.,, o ••c•• •I 'I I • • t I '"" ""t • ~ tt• 

,, .. ,,., ., .. .,. • t us. •~ 11 •.1u.u. ~• ~., ,. 
, . , • • t : ... . ... . . '"'"" .,_, -··· · ...... , ..... ,,, • 
<tt>Hi• &• lHtU H ,,4 ltt•n ,.-.,, 1 r • C• ,, I" 
ltul'• • • r • • r . .. t l • r • •'I• •· ~•wtr1 ·1••t hl.t 

t • UW41• I N • '\ C1\ 1llu •t.0•1<114 • ,,,,. 1,w u ... u , • • 
°tlf t l• I U•t , 4"1f Wf f, l'tl t tlf.(11'(, l•l\ lf t • • 

U t • .... IW•ll ~ I .,, • .,. . . ........ <J •• nott .a -
' ""· P t H.1 !11'11 " • olU• t O. t'th, Ml3 •f-.t tllll• 
r '~''I<' "' ll• l •r t , •• 

t ... , u1-.. t •ttl • U • lf f 4 t •t i!t f U t"l'IUt• 
n• • • tl• •O•f , ,.,. llJ, )• I, "°' •••l• tl'lff I'\ tt•l• 
•• -.. • .:... • ••• , • • 1• 4 ... ' ....... .. , . J• tll'l • t • • •• 
••&•• •ll•• r '"• ,.... , . , ,. . r I .- u •ttutt• •~C ••-

• • • H'\•l # • l • .. e t11 tt1 t<0r • t .. ., t"tfl l i t 
•·U• rl .& I • • 119lt• I ,, .. _ . , ... H••• •C .. , , ,. Hfn"" 

loll ,,, ... ,. l" u .-.. 1c11, I"'• 'hfflrt a l ••t• nO• 
l •...,11• U I 111 ' ' t• •tt• •f vuer . """"••• l~C'I....,• 
, ... .. ,,, ... '"'' r ... ,,,.,., ••'"" ' ' • .._ ... , ... 1 . ..... 
tfll • 4 • M • llt 1 • l•f 1 I•• C • • ..... 1te11 I• 

~. l"l• tl•r "'""••""•• "'"-'• ••1.-.u .,,. tr•n.,re •••
, .... If tel ~llM " l "'•• l t "°4 1• f ••• ltM• , \ff' &t Jet-"4 

..... , .. •• "••u•1 ..,,.,,., , u t -..ar u "'" '••I I ttl""• 
"41H I WftlCl'I I t 1HtlCl• I •.atet11 h r e &art (,.• 
•r o hCl\Jll 4tl •U tr f lhe U'o~•-.. • r ••U•• u 
• • • •I • lf •I r.· r ]!'th I t 11U .o l lllloWll!tt t "-'I U . 

" ••• •t "' · • ""' ''' .,.ltftt.1 1 1 t,tlu•• r"o•• ... 
.--.1eft tMt .. , • U U,,• h ......... ... .. • • l u •II" 
n H.l• Mn•• U• • l•.,f t urh ·•· ~"'• •oteftll d h r 
crou.f-.,,• &• r t•H••1•u 1on '" ~•urfou• • • C• r t•I • 
H•N••41 o f "' " • l 11'f •w.rhc• •tnct 4e ••"'•••ll• 
vufl C"4 ruu it rtt f'l•n• ,., ••• lieu. 

•wru • ·r ·l l .,.NlM Cl•I 1toi.-f w• C• r .,.., •• , ... 
'!l at.I• I• Ar lla" • U • U VUC• . ...... ... tt . I Mtf lt lt 
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ThH t•l'\'!l• Ill n·1••r\ .hou\111~· "" rul l•HllilJI 111111 tu\\ It•. <nrnwr-. ""II .!rill· 
,·r<, :in.I olhtn! whu nnw 0111·rah• or\\ 1 h \11 •lrill "'II•. I') h•·l1•m\! thrm 10 
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of thi• fa\nr:1LI•• rn1111it1011111 th••""'" 111 I"''' 1>l t h1• S>nil ll lll• n" 'n, \\ll<'rl' 
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1\nr\". wntl'r h•\'~I• h:m• I~· •11 lll\\l'rl'•l to tll<'h 1111 •·~l<'llt 1hn\ ll Is lh ou11M 
thnt nn,· "'m•hlrrnhh• i111·n•n"' ""''th• I""'"""' 1l••"lnpm1•11t wnuhl r;•sult 
in •l~ntficnnt 111•1•1• \l~n uf \1>< al wrn11n1l·wntl'r 11• nnr(•'•· ~:I"'" h<'r•• In thr 
lln'> o( 11" O<CUrr<•ttr•'. lh1• 11rlnr1plll 1111u1fr1, h1•r.• 1h•fhw1I M thnt pnrt of 
th~ nn'a ol Quutrrnary tkl'•"lu in whkh th•· h:1•nl 11niwl t.t11\I' I• prr•rnl • 

"111 perrnninl\)' <up11h· mnuy 111hlitio11ol lrr111<1ll11n ,.,111 . 



1 r 110 1•,\1,f, f 11.11w 1:; :.or 
AS l.f.Gl81.t; AS Tlt!S I.ABEL, 
IT IS IJU~ TO THE Ql'AL!TY 
OF THE OillGltlAL. 
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l'O•lllS thnt '""'I"''~ th~ 1•rmc111nt uqu1for 111 thos1• tjuntcmnry deposit• 
which 11 .. 1wnr th•• ~all Lln1• unit thn<o• which cx:cup)' l'ntbaymen1.1 alona 
the lnritcr tr<'•m• thut I • U• Jrom th• Interior lllahwmi. Definition of 
•he :111·m'.'<1mntc bour.11an· l'L\\t••n tho.•e tluoternnn· <lcpoalts that contain 
the princ1pol oqu1f.r •"'1 tho e th111 Jo not should .>id in loc1111n1 lrrlptlon 
wells wht·re the 11•1u1fer •• J l"l"l'ent .ind '"''e much fru1tleu dnlhns 1n areu 
\\here 11 IA not pre<ent 

In one orea oi unkno"n but probabl,· •mall utent SO•llhtut of Bald 
Knob. \\at.er 111 the pr1nc1pal ;u1u1!er 1s LOO ult~· for mOlll uaa (See 
Fig. <I.I 

There to 1ome poaaiblht y that well• 100 to 600 fe.t dttp may obtain 
•oil wnter from depo11t1 of the Wilcox iormation nnd tho Cltllbome ITOuP 
in the nrcns ~hown on pinto I and described on page !l. ~o water "'ell1 have 
~·•t f"·nctral«i tho•o un111 In thl• orcn. but they ofrcr promlH nr poNlble 
.1evelopmen1 tor munlclpnl and domestic supplies. 

The Tt'rtl11rn ~) undlffercnunted deposits generall• ,unuun meaaer 
:.mounu of wlll~r. autclcfent only for individual farm wells. but tut drill-
1n1r disdoocd QllUIYl!Jfr r 1outhe111t o( Ca~!._ that ,,·111 supply wella ha<rins 
3 capacl l)' ol iC\'eral hundred rallons ll minute 1!1Ch. frou Wrtfon1 tbrourh 
this aquifer art phuwn on plnte 6 1 p. 6.'ll and the 11qu1ftr IS described on 
fl&ltt II) and 11. 

The rroH tcllona hown m 11lates 2-l illustrate the poaltfona of the 
•e,·tral nqulC•ra and the rclatlonshlpa of the dilf•rent form11tlona to one 
another m .-cnfcal planes H the reolol(tc m:ip Illustrates the rtlatlonablpe 
it> a horuonu1I plane. By u•e of the Attt lons and the mllp in conMCtlm 
with the table of well record•. one may determine the probable irround
water conditions at the 11te of his well. 

The characteristics of all the lnrger irrigation. municipal, and lnd111>
t rial well1 In tho atta, aa ,.ell a. of man~· of the ~mailer domeatlc and 1tock 
wells. are recorded In table 9. Chem1CBI annlyaes of water from rtpNMDta.
tive wella In the dl!ftrant formations throurhout tht area are rt"" In 
I.Ible 8. By the use of theae ublH and the Index map ahowlntr 1-tlou 
of wellJ (pl. 6). one may determine the probable cMm1cal quality of the 
water to be derh .. d from the aeveral water-be&nnr formatfona at &DJ' lo
callon In the mapptd aru. 



l"TROOI TTl01" 

n.1~ ,& •t•rll'.., 111 r1 port4 n I tao 
·ru11r11t •rr r1 1111rct•"' ••I \rkun•J' m.l'lt• 111 
•'' 1 1 rt. ·ram .. 1 1n\·t-"tu.·au"n• t1\ 1 h• l '1111111 

'"'1011• ,. ' I ·l'IC.t.l ~Uf\'f'\: In Ct>t-ll~rauon \\Uh 
tw .\ r k .- n & 1u•oluv1c:AI Jnd t",,n t·n "1nn 

I •·mmt: c n 'rii1rr~m t;u i , ... n In I r1t\• 

•.L" r.et· •ht n N 1prr:aw1n "nh \frAI 
:'tatt ' "'tn.c1H •• &nd t ht .. rtas ("(l\ "'"''t h\ rt·· 
portl r .. tu.t'n~ tt:r~lrt'm a,.. •M<'"" In ! t..'"lrt-

1 TI1r.1t" r proru .ana 11th1·r r- r•1n• nt l 'tr.a 
1ur~ .ar. •t.td an the h1b .tr:&J n ,'lol)l't.• '' 

.,nunl "Jtt'r -lit\ fl m~uunmenu in t ht r .er• 
.rro~111L? .1rt1 art made couJ)(lr:lUH'lv h\· lhtt 
\',. S tn.'01 orlral !'!Ur\'ft\' .ind tht )tktan .i<t l"nt• 
.. r,ul \ \i..•rtrul111ral Exi.wr1ment ~lat inn 

The 1•urp"lf n( the preotnt report 1~ to de· 
cr1llt' tt.tt • ccu rrence .. n•mhlbillh·. rno\·(\ment. 

r.-.chnnr•. a•chnrjl'e . ..and chemical (1ualll\' of 
'he 11r1 1ur.1 \\.;at"r m nnrthrrn l.•1nokt:. north 
• rn 1•ra1rtt. 11nJ "outhea.:nern \\ 'hne t 'llunt1e:1. 
"her• 1ntert•t 1n the devrl~pmenl o1f tm~u 
taon .,.,.ii .. 3• t +·tn illmulat..-1 liv ., \'fan 

lrou1tr.t .'.:'t! ."i-1 t,. The rl"porl ~houlJ 1,.. u ~•· 
!111 t•l ~at:~ .£nd t<i~-n•~ l.1rmen:. uf1l ·lnllttn. 
ind ulhtrs "'"'> now flper ;ite <tr \Uth to tinll 
''II"• b' ht1p1na them lt> pndact ill an,· tfl\ tn 
Ncauon "?"If 11tpth to wattr. the ch:uactf'r • t 
tht matrri~:t •hat Will he l"'r.ttr:iteJ h lhe 
lrill. th (~tm1ul •tualot' •·f th" " "'"' .111J 
thf •1u1nm1• ,,( water .~11lable In •hort . 11 
hould .110 th1 c1uun1 of thia .arf'_. ttl make 

•ht mri"t' ~nom1col use of their ~round.~aur 
~1ourct\ .no tu prevent U\~rdeH•lupment 

Repor• n tht Jrround ,,.Iller u( thia .1rf'G 
'frt maot 1\' Puraue m l!.lOli .rnd ~teph••n 
•nn nnu Cr:~er on 1016. Whore posa1blu. in· 

formation rrom thue eulier •tudle~ hllll httn 
uaed In 1h1 prepantion oi the present repcm. 

The H• d ·rk 1n the .arra \\3• •tarttd In 
\larch 1ryH •nd c• .unu..i 1ntermmenth· un· 
ul April 1'~6 The work """ dun• undrr tho 
1li rft:t :11Jptn·u.1on of P £. Dfn n11. Oi1tr1ct 
1:eotu•11t. artd und,·r •ht .-fnf'r al 1hrttt1<•n n! 
\ . S ::"'' ~. fh1tt i the l;round \\'atrr 
Branch. l" s G<0lo1ncal Sur«I\', The chem· 
1cal anal»u "'"mad• b,· t he Qualit\· u( Wa. 
tor Hrancn ct th~ l' S. 1;...iog1cal l'ur-"· •t 
fa\'fttr\IUf Jndtr tht d1rttt auptn.·1•111n ,( 
J \\0 

t~~unn. Dlunct Chem1"t 

\CK!\OWLEDC)IE!\TS 

The '""" 11 11rateru1 for th~ cuopernllon 
and help rece1\'Pd from mnnv ll<'OOle 1luran11 
tht anvt1t111rauon and 1n the preparntlon o ( 

If TH ~ .t I II ·Lu j;, :.or 
AS l.U.Ul.E AS THIS I.ABEL, 
lT IS OU/ TO 11lf Qt: ALI TY 
Of THE ORI GUIAL . 

• hl'i rPpurc. ~nclud inR' wrll "'' n~ra. wntcr-wfll 
tr1ll1•r• .rnci tt'pre,e;Pnt!ltl\'f-t 01 \·nrmu1 l;nvem· 
••1•nt .un·n~·1\.'~. ~tan,· 11 11• .tnd 11ther d110. 
.. rf" furn1,._n,•o bv )te~~r-.. fr~d I.all'· and Bob 

l.llh "' Ull\· Rros. \\'ell I "11 .. Jnd b)' the U.yne· 
\rk.an.•a~ t \J. 

RF:C: 10:-; AL i:ETT1 Sc, A :-ID 
PHYSIOC RA PH\' 

Thr nr.a descnbed 1n t hi! rtpon His . 1 l 
rou1thh· tn&nA'\llar and , imJ!irllet about 

I !00 · ·1uare miles 1n ttntral .\rkanaaa. The 
\ \'hut Rl\fr on the easi and the Fall Uoe ... 
<.1rpmrnt on the north\\fl! form natural boun
·l•ri•• The •outhern bo•undurv • the touth
·•m ··d1te o r T. :J !'. and ":u chosen becauae 
ll repr"1fnts the northe rn hmh of n prev1ou1 
~tUd\' f EnR"ler. Thompson. .md Kumann. 
IP IM n( the Grand Prairie reK1on 

l!_hv1101ll'•Ph1cnllv the nrel\ 1nclud11 a put 
n( •uch ofThe two major pfO\'lncca of Arltan· 
•a&-•h• folenor Rlghlond 1'1"1¥inct and the 
I 'outol Pl;iin province t <'ron•"· 19:\0, p, 7). 
For con,·rnience or oucr1puon. thr traiuitlon 
2nnt bet•ttn the h111hland1 and the plaliu la 
htr• r:illed the Fan Lill• and • pen of th• 
plains that I• cons1derablv mort hilly th&A tha 
t""tt 11 called the Sand Hilt. cStt pl. ll Only 
I marllin•I a rea or ille lftgblands province ii 
lllCIUdt'd In this otUd) 

Rocks nf Poleo101c •11•. nP"!'ed In the In
terior lliJhlunds. d1.uppear •bruptly beneath 
rncka ''' Terunn· and Quateman• age at the 
Fall I.in• Tho strnl1thtn"" n( that llna and 
"' offset where 11 i• cro•atd II\' the Wlllte 
Rl-.r <1ron11IY •uggeat a l'nult·lin~ 1c1rp. How· 
'"er, available subsurface dutn un the Paleo
zoic rocks show no 0Hsettln11 or btda. and thua 
n? ~"ldence of fault in1r or of 1harp monoclin· 
ul faldln11. On the contr:in· at lout locally, 
the f'~ll Line 11 near the axi1 n( a broad anfi· 
d int tl'oplan. 1954. pl. 9. ,.., E F.'I 

Tht ttrm "Snndh1ll nre•" "u adopted. from 
local U"81te. b,· Purdut c 1905. p. 931 for the 
h1lh· arta ..outh of .\u111n The Sam! Rily 
.1• U•t<! ID ttt ncmnt Cf!"'CI tn~I Include 
.111 af the h1t11· 3!Ja and nts:ntli ~lijt to 
1boyt n mile oast o( H1cko"· Plain! a rom 

(·vprcu f' rtt'k to \\'1ttcn1•" R_you. 1'bi 
core of the Sand Hilla 1• "°uth or Cabot and 
Auatln In the dusected ridRet that riae to al
titudes generally 300 10 400 feet above -
l•vel. Dluected tn terrocellke 11ep1. th• hl1h· 
~st promintnt bench is about 3 10 lo 346 fMt 
11bove fea level. the next lower la about 825 
tO ~30 feet above Sfl level, And tht third ii 



It Hll &•\< I 11 1.liW I~ NOT 
AS l.E(;J8Lt' AS TlllS I.ABEL , 
lT IS OUE TO TH E QUAL I TY 
OF THE ORIG INAL . 
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nhuul :!fiO tn :!li:i !rt't altu\1• :-1·.l h•\l1I. t-:a"'l 
111 l'ht\•un Itri• ~t Crt•1•k tlw t•ntir~ nn'~l h.1• 
ht·t n tt•rrm.•t;I ml'I ha4 H mn,1mum nhltudt• uf 
nl•oll :!tifl 1n :.!t•~• fr11. Tht• :<;inti 11111 • 1h11• 
:ir~ t"'c,mpo'4t''l o( t \\ 11 11.arh ... ,.,1.1rah'd fur 1l 
r-arl •. , ,,_ l"OtlfJ(' h> l"H!("l•n Ron.\ c·n .. ·k. Tht, 
1•h\ !-1• pr .phk 1hUt·r•·nu- l-...·lUt'1-'n t1wm '"' tlw 
t'\l'rt oi •n of •' thftt rt nf't' in th~ m11lt>rl) 111~ 
n•·k m.11t n.11<. Jn lhc u...ru:rn l•li '''"I 
rhti:r• .,.r,.• t1'f' Tt ru ·r,·c :l un11ir€1 nnti.Jh1 l 
,1.,,~1u h:n"•• nut bt-t-n rt'mo\l-.I hul onh• tlh· 
... t,..1 ftM tt'rr.•n•I. 1" tl:l' e;c•h m lkrraCfl 
un·.t ll11• T,·rtiar)"t :> undi{fon .. 11ttah·•I dt•f)f1'4· 
iii \\•rt rt"ltlm-nl 11' n .lq•lh u[ ul>oul l~.O [eel 
h~ lo\\ fhf' J1t'f"t nt :tiUI f.IC'P .uul l.'ill ''"'' or tnor1• 
or l}u~trmnl'\ mntN1nl-i '"'re 1h•1K••h• d Thi· 
(111ut1·rnun· ,,,.,,.,41t' \H•rt ~Uh"'t"'lt1t•nt1~· t•rotl1·•1 
unt1 h•rrnn·1I Uuth art'!l1 h;•\·t• ht·t•n ~11hJttth•tl 
1~1 llH' t•ro"'h•n thnl 1•r1Hl11rt•tl th•~ tc•rrat·t•'4 nt 
aml lwlow ~0.1 ft>,•t 11hoH-. -;ca lt•\·t•I. 

Tiit' f',.a•l.11 l'l.1ln ;ir..a !pl. 1 l I~ 1>:arl 111 
tht• ",\thann- l..11\\Jantl" d••tc.-n11\'1l hy St•·ph· 
cn11on ~mil Crhkr ( HHG, 1i. :rH a"' a 1u1lJcH. 
q;..-•n of tht (:ul( Co:i~tal rlain. ll 1.."i'rl•i•U 
nt \,,.._.,,,1 .m1\ m . .rh k'"'l inh·1}\lt..-.tm 1li\ Mr 
nrt .all nn1I flo1;1i1l plain~ t'Ul (runl ,\ (cw (,-....t to 
nhoUl :!> frt:l bdo~ the.'1\. Th~ holt11m I.inch 
nf the Oi>1>d t>l.unf are chnr.1Cleri11•I ll\ nu• 
merotlA •"amt>:!. hd'·ous. lake•. and 11hM1~·ni•I 
1111trr .. \m C"hannrh 

Thf' nrr~ I• 1lralned chi•n,· hr t hr \\'hit•• 
Rl\•·r nnd it• tr1hu1ari•• - l.ittle Red lll\t•r. 
lln\'••U 111 ,\r<'. (',·prr .. C"rl'<'k. nnd \\'atl••rt· 
Pl.t" llU\Otl. 

C'l.IMATE 

Tht\ tlimnh• 1n northc'rn l..otwkt•. norlh\'m 
Jlr:urif' untl ~uuth\\t•dtrn \\'hllt· rountu·~ ts 
th.u+u·h 1 U'(·~I 11~· rf'l;ah\f:'h· mUct tt·m&k.'rnturt·~ 
aml h\ uJtiu h .cbundant rninfo11. \\"mttr~ 
lhUD1h .crr J'.hhrl .inti m1M. h11t l1a''"' ott:\•111n 
al ruhl Jtil•rt•-.h of ·' ft"\\ tl,tv .. • clu r.tllon !'\um· 
mtr.1 t• mm ·nh· .1tt lonl' ;incl hol. ma,tnmm 
lttm111t.·1a111t• 1' 1t 1<hinl! IO•l I 1lur1na: Juh nnll 
Au~""'· Jt.1inC.ll 11•u11J1, i• at.undant nn•I on 
thfl ·•'f'rnKe u 'H·ll eliitr1butfll t•\'t·r lhf' ~•nr. 
lie)\\• vtr. 1n J1.n)' fl\'"" \t·:ir a , .• ,r~·an~ number 
of munth.t ma\" ~cel\e morl' .. r I~:<.• thnn thr 
a\rrnlfe umo1111t of prtCipltntlnn for thC><• 
month•. I"""" dtriciondr~ or extr• u nra• 
P· Pfclnlli· curnniun 1lurln11 the itrowlng •ea nn. 

Accordlnlf lo lh•' U. S. Wenther 811~1111. thr 
norn>ftl nnnunl 11rl'Ci1'ilatlon r..-ordt'<I 11t S.-ar
cr. While Counh-. I• 17.iO i.iche•. 11n1I th\\ II\" 

er1111e nnnunl ttmptrature i• GJ.6 P Th~ 111•· 
trihullon nf the normnl preclpitntlon 111 s,ar. 

I~ TllL A• I I I !:> ~or 
AS ur.111u AS THIS I.ABEL 
IT IS lll'C TO THE QUAl.JTY' 
Of Tilt: OKI GI NAL. 

l'\', h\' month"· 'lml lht• rwtrnR4" trrnrwrntur~ 
.u·t• ~11\·1·n In tnt11t.• I. 

T\111 rt 
,,.,..,,.1 \IJo1.o•h l'ur1po1t1•1n ••rl \\rra1,. 'l1uuh1> 

h•., ra1u'N" •I "'Urt) \\h11,. t min" \r~ 

11t.-l1 n To I , ' ,. \l th '" ' • I 1 

J •• ry i 71 • 0 

h I If ' II ' 
\lo1r h I -~ 
\1nl 

,,., ":! 
"• It.! '" J '"'l' :i. • ':':'t 
J ,,, ~·~ •t t 
,\urv t ;:.t I ...,~ 

!'c I t•"111l 1 r :•11 ':'1f, 

Od..-.,·r ~.11 •:1 fl 
~U\1'(111.! f" ' " "iill'f 

1~ .. , '11 •·r am l . 
'flw nH•rn.:t• fro~t.rn·c $.fl'U\\in..: ictn on'" !?17 

1lu)'M. f\illim' fro:otts hn' l' occurn•cl u-t h1t11 n1 

.\11nl :?ti nntl 11• ~nrl)' a~ Oclulll r !I. 

<Tl Tl'R,\ L llf:\"P.l.OP~IF.NT 

rh1• p111tt1lati11n ,f lht1 UN'·l dt'C'l"1':1 .. ('ll hf-. 
t\\C"t n l!l".O .inti l!•;jO, ...... in1liro1\t"fl in tAhle :.?. 
Tl,. pupul.ltl( n dt·n~1ty !cir l.1onn1'~. rr:unt. 
art<I \\"hit• l"ountil'3 L1 nboul :IO f"•MklllS p-r 
lk\11.11°'" mile•. 

T.\llt.I. : 

l'f•p .. latl1" 1..1r J.-.L•. l'nirif'. and \\ hllf' C'••M"'-
1tie to 1!11"\0 

1•11r\11t11i., 

c•utrnty tt•:n 11'14' 111\U 

J.4.'n•tlP L·1.i~11t !!"1,"ll' ~i.:!illO 

l'r,uru• 1~ •• 1~1 1r.:111 u.~"'" 
\\hllr ·~ .!fi'l 17.1711 ,.J11n 

~ .... , ,,, lhl' 1~··rlc ll\'ll nn rnrm• nntl .... 
.. mplontl an ak'Tltt1lturt. Cotlnn nn<I rlct 4tt 
thr prm<11~11 (IOP• in L .. nob ftftd rr.urlt 
<'••untt• •. t ncl .-~·tt"n :mil :1lr:n\l~rrlt"l' nrt lhP 
1•rinc1pal ... n'P"" in \\'hill' C'uuntv. Otlit'r Cl"f'IP' 
.tn- JCW\111•:in.-.. 0~1t~. C'On\. unit tun·. !-~tsh and 
minnnt< tultul'\' :ti«> i• Important • 

Th<' rnncipal indt"trl~" In th~ arc• •~ lh~ 
prw..-~tUinJr ur aJrriculturnl product. and lum· 
h.·rin~" 

!:EOl.OC:Y ,\NO WATER·Bt~ARING 
PllOl'ERTIES OP TUE llOCKS 

1:r•111nd wnter occunt in nnd movet1 throu11h 
tho 11•n1•rnll)' •m•ll openlntrl In rocka which 
•1•rv~ 1 .... 1 h rut ~torn11e rC11ervoira nnd aa con
•lull• thrnush which the irrnund \\Aler mm·ta 

5 



• m f '1rt... l natcr:il rttn2.r~' t • 1 .• ~ 
:uur:u r rt1t.{'Ul 1iU('h;ar\!',~ \n n\e.h r· 
1anam1: • t th'"' 1~1holtJ:)9 .n•I 1he •h 1r1Uuuun 
t TO<'k f m'l;.ill<J01 ,c tl';t·rt-1~ re J)Cet .scar~ t 

o:l tln\.h·r t.inuanu " tt:e 'l("rllrTf'nCt: a.nJ ffiO\t • 

tnt ol tht: ~ fl und \\.ihr. 

The tc•llow1n~ ;.•t·ntr 3li!t l •"CUOn 'c:able .: l 
.. ·1,·t'\ th~ n:imr• • .• i:e!l. rnmtl"~ 1n I htckn.-1111, 
~:irich•ruth.'.J. ....nd \\ :'\1t·a·.hr.,ranl." J ro1'4 rttr~ 
• 1he r x-k un1u 1n the ~i.rf'a ,., 11tud\·, r· 

<0n1red in ,,rrler from '•·unire•t at the top to 
,Je•t at the IJuuom. The croOI ·~ct ion• o pla. 

.!· ll .-how t!'h' 1 "attc'n 11t tht w11te r -btot1rlnt.t 
tda relnme lo one unothcr nnd to lhe con

.. nini:i bed•. The 110<>ln11lc mnp cpl. ll • how• 
·he Ji•lrlbu11on ,,( tho•• un1t1 which nro •X· 
o•td at the •urfoc•. 

l)uaternnrv ~llu\lnl 1le.,..."1& cu\'ell" " lar11c 
i art ni tlle urta ton mn.x1mum tl~pth ot about 

ill (~et. In mn<t 1•! thP orta thev contain 
ual •nnd oml l!f:\\'el bod~ "nich make up b,· 
J r the most 1mpt,rtnnt a~uif•r in the ort:i . 

llowl\·t r. the <t>:1rte b•.tal beda " "" abunt an 
~ part of tht Quntemnrv dtpom1. a• 1ho•·n 
n p.otr I ll•n• ,1th ti , \)aat<rr:1r '· uepo•U• in 
>rt ,,j the -outhu.<t•rn hnlr or the art ll. 

;.111 \\:ltrr mnv J'0•41bh I><! obtaintd from 'and 
hf<il nf the Wilco~ formotlnn and the C"lnl. 
borne R<"UJ'. .\lthou1th the"" T~r11:irv unit• 
lo n• t crop .. ut at th" -.Jrfatt. the ~neral 

nru 1n \\ h1, h tre•h \\'nt• r mav ~ obUlintd 
from them ,. indk:utd n the l!t<'lo111c map 
1p1. 11. 

The Tt.:Itl:lr\"t •). undafftrtntlattd. dtpooita 
ace the lt:m! nicb of ahe Atoka t ormatlon 
.:•n•ralh· a re not importnnt :i.• water-bu rbur 
eds. althoua;h they tlu !uml$h 11ater to t!o

r.esuc \\ tlll ID the areu oi outcrop. 

The chancter And water-hunnir propert le1 
of t it.,• n><b. ""-inn1n1< !\i\h the oldl!lt. are 
J.,cribed In rht folio" 1nr J'4n • 

ATOKA FOR)IATIOS 
! PE!\!\SYL \ " A!\IA..'1) 

Rock• belonlfina: 10 t he Atoka ronnatlon, ot 
Ptnnl\•lvanian age. arr tKpo~td nlonir tho Fall 
Une. and crop out. or are <nvu ·..t loy n thin 
Hnter of Inter cleros1ta ond •oil, northwe1t· 
.,.ard from the Fall Line In White and Lo
noke Counties. Southeuiwunl from the Fall 
line they underlie the roun11er depoalta at 
prornulvely ereater depth•. Tha Atoka con
s iata or lnterbedded 1ltal•. 1iltatone, and 1and-
1tcne. the 1hale maldns up two-thlnb to three
rounhl or the thlcltneu. The 1Utat.on• and 

6 

IF THI. l.\l,f. h~,, fl 15 ~UT 
AS l.~GIRl.t. AS THIS LABEL 
11 IS DUC TO THF. QUALITY• 
01 Tm. ORIGINAi •• 

and t nl.' ~ i: ntn.1 • :ire n ry t111h tl)" 
mtn•e·I .1n.i not 1incummoni\' qua.rultlc. T' 
rnncre 1rom thtn .t'n11ea t'-A• than a.n inch th 
• • ma.ul\·c bed• I • r 5 feet thick. They s; 
ralh· nh• nuncah:areou:. ond nonfossah· 

·~it • .;ft un tn Jlft\", .1nd contain black • 
honuceous m .. r ki111u on some bedding pl&!' 
The •holu "'mmonh· I• m1caceou1 and \ 
lt•nH .ind hn• .1 •uperflcJ&I reHmblance 

1ow-rnnk •lute ur pbyllite . It la snr to bl; 
nnd 11• nerolh· noncolcoreous and nontoaaill! 
oua. 

Th~ Alok.; tormntlon la very thick. perh< 
7.~I to 11.000 (~el In its area ot outer 
llowP\'M. t"n~lon c 195~ . p. 80) rel)Orta ti 
the Lion :-O:o I '!alley well In aec. SS, T. 
Y .. 7 w .. in White rounty encountered 01 
ubout 03r. ft't'l ui Atoka where aome 2,500 f, 
waa upectcd. 

A '"•t~m ~ lltllPrally eutwlf'!!_-trendi 
Col~' Ji 1he pn ncmal at rucWll! fea~ atte 
Intl t e Atoku iormoticn. Th• to an re 
i~p nnd h:ive i teeplr dli:t2 l1!ri 
near r .<bOt hut littome ~ y me 
.. pin- _north. ... iwnru. -rn ttaiiity of S. 
l\nOb und Bradiord the bada are aMDtla. 
horilontal. ha1·in11 di pi or 1 • nr 2·. -pt n• 
th1 F:tll Line 11 btr9 t he IOClthwazd dip& i 
r reaaft to 5• :a 13 . Althoo1h the folds ~ 
• rail" mike t Mt, some dlrid., ehaaae dln 
tlon of strike nnd become mon 1harp 
arehtd aa they approach the Fall LI-. 

,\n ant!cllot n.a~ (pl 1) ~!K 
i!!Jll oi I LlllUCh Al ;o·. lhl •i.i-t In ti 
area The aatlcllnal u:la II• about mldwr 
Ml\\ffn Cabot and Auatln. IDd the audsto1 
beda on both flank.a produ .. eutward-etrildr 
paralltl ridtre" On the IOGth flank, ho,..n 
th• hfod1 .,.. fltxed 1harpl7 aouthwazd at ti 
Fall Une u Ir by dratr aloq e !IJllt In whit 
the Hlahland block had ahlft •i nartheaa 
ward. Weat or Beebe the 1t:rike of the roi 
axea chansa 10 northeaat. then belns a altar 
anticline at and nearly parallel with th• Fa 
Line. ThOM Cold• plunp aouthw•twlrl 
About J or 5 mllu northWMt of Baabe, Stal 
Hlrhway 81 croaae1 a ahallow almoet drellla 
1tructural buln. Another baaln, more elor 
gate. occura aouth..-tat or Searcy. An ant: 
d ine north or Searcy alao plllllfU aouthwett 
ward. TheH 11nd ot her leu prornlllent fold 
are 1hown by 1trike and dip 1ymbola on th 
11eo1or!c map (pl. 1) . 

Numeroua domuUc ,..u. obta1a wam froo 
the Atolta tormaUon alo .. and - the Fal 
Lint. Moet ot the wtl1a ..,. 1hallow, common 
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,C..n I an-I 1r 1 •I ls. 1 ..... 1 J o 1 ' "' 
11 nl t.\rr 1111 t ""' n I 11 
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.;Anl, \\hll" I•• hahl-); •>• fHw lo 
111•llum.111.,.,t l.'lot> lttt.mcl.1~ an I 
""hd)· rl•) 

c~,>:·h: •;:t•';"1J9iTa;:. 'ft~.~~ 
cf•) ~•111._:nitk tmr ..an.I 

'';!1.-~!~ •::-~:.~ ;:~~.':..:""\ 
ftw ''>Oun t..) "' •h11 .. ,1 .. , 
.. t; I l•n .. f•nit-~n.1n,.J ""'""' t ,.., 

!'\hw.lf' 11n•I 1.ia1• 1~11 1"' :M11111f1h-.I 
'•• ·l·t• 11• s.it11t1 II) th:htl) , , 
11 .. 111t I Sl.•t1 t .......... r ·11111. t 

'·Ill' h I 11 •alt'r..f~••l'lll' I 
.. ,.11, •l•rneoltoc' "•1 ..... , 1prhn ••«' 
ul ,,..,."1 h' • al rart 

..al rart II nt~l l•~J'(•r\anl ••l JI 
(, r IH lh ., .. ._ lrn•Allon·'iflt,t'11 
) ..... , .... h1irh '"' .!• .. "' ai1ru. 

• t. 111\ .... , .. 1 ....... ., .. uur •rlolftl ln-
n1lh (111 dM1., .. \ .. •nl•r ""l'f'h" 

)111)' 101•11ihly )'••IJ aoh "*l•r In 
••nithu, .. 1ern I art uf area. fially 
v.atu •l ,, .. \! :\ot )'tl d~tfoped 
,,,. \\1111. 

1'r ,..,., Ir f'1•nlatn• 11.,.h wut..- m 
n.att •• Mil. at rou ana. "ut 
'II •It• Wtr• nc I clc-' C'lo)'lf'd 1n (or• 
rn.atk"' at lll'N r•pcirt •H •nl ..... 

Cttru1 .. 11,. tum·•.al~r tl<hr•nr 1e1 
lt.b .. , ... 

·~r.~r .. :~.,.~on•,t:,':, P:Sl~n',:,~: 
UMht 

\\ ~:~~' li't.~:ft\vn:~:~~ •it1•:: o.r"~~; 1 
,,, .• ,11lllH' d "'°'lirr m rmnh and 
11h .. 1 f1111l••h•,1;1mr.1ll~ l't1h1n 
1· .. 1 ,.,, "' u., .... ,,"' w .. 11 
•• I UH ti I) , .... , , I ... Ill J.:l•tM 

J 



h . ti.Jtl1 )O "r 1,0 h,·t ,:, , p. L.i'.1; ,. tlu• •,\,tl1 r 
oc•cur• 11 fr:1dt111"' tn tl..• rocl\. '\\h1<h '"'''Mn1· 
(1·\\1r ,11111 f, ... ~ "l"· n \\llh 1l1111lt. \\,,t11· v1•n 
1·r.11l\· ' uht.ilrh 11 (rum lht I .1nl ,-hali•. or 
··,.1.1t1• r \'~·· .1 ... 1t t" r .1lhcl """"II . 

<11•rt·r.11l.' 1h1 ... tn1J .. t11tw b \' *'' twhth "'''• 
llh·1tt1 .. 1. :tnt1 tht• mu .... t 1•·rnh .1ht1 ""'' 1'4 ,;, tlw 
.. 11.1lt• 1mmt-.1i:1h•lv ~ulj:u·t·nt tu ;1 ... uu1 .. tnnt.• 
l.111. lh•t--·n•nti.11 lt\1l\1•Rll'fll h1l\'\1•<'U 111l' ... h:1IP 

uo1l .-.01111l·to1w l~'•l~ '"n'fO!'l tu 1101\1· ll\'l'Ufr1·1l 
1 h1r111}." tlwlr 1kf1·rnMtlt111, pr11\l11\'inl." ,, "h•11 
ll'1·1·1I .11111· 111•1u· the conUl'l. 

,\ .. fl'lU1flll't' th:1l t'\IM•·t•~ lht' rr:1l't11n·1I 1;011 
t : fl '' nt' tn )t14.•nl rrc•l1:1r~1 1• i-c liJ..dr to in
, ... , .1 i ttw nnwunt or akr : 1 ,·~1Ual1l1.• for \\ith 
d111.• •• 1 fr1·m \u·ll"· r11r 1h1 .. n·:1 •1·l1 tht• n:mk ... 
alt• mnr•· f~1\nruhf,1 than l}l\• t•r, .. l, or antl
d11u .. n11o Ha·.;. fur \\1.•ll-.. ;i .. 1J1u.:1r.1h·tl jn fiu-. 
1111 ;.! fl• It \\'di"(' .wd E h,,,. n t.l n ·:u·lh·d a 
t1.Hlt1n·•I iu11•• :u11l lhHh•r 11( 1h1.· (r;1dt1ft'il 

t•1n1 "' 111. 11d1 .1h'tl l1\ \\\II I) I" 1''1"' t·tl tu 1un1I 
r•• h.ir~··· 

1·1•1•1·1t nu:T.\l t:m·s 
I '\llffFllt~;'I: fl.\TFll m:l~l'I rs 

f ,, r • .._ , 1111• fut n\,1t1111i .. Jll••hotl•h do nut i"r••P 
••II in lit .111.1 1ml1t.'il, .1\tlmwh th1\ ;1rt• 

l•H •• , 1 .11 I fw ,curl ,,.... in ·•11111 In • It rn \r 
Jr-. , 1 ,, 1n1l m ., 1'-11'"',. I n1.I 'J, u • th·· F.111 
I lit' wlttu.111 or h \\'11.11· lti\tf, C'ad.Ut• 
tofl (• "'"'t'• \\ t fl. • rt 11or 1-.I Sh pht n 11n .1ml 
4 rhlt r t l'Uti. I'· IU. l!tl ... t &\P I ... n .. t.t.ufl("il 
(r• m \t 1•ll'4 1filr inM .cta';l•~ ..... , th• )ful\\ ,I\' 
(1•rm. 1l m rit C .11.ot .tn1I '""I 10, ~11 Curt h1·r t·\ 
1111 "'' ••( rrt1i.k '4 of C11t.u:1011 .u~t· \\01" (nun1I 

rn t I ..... tt• ni• 1huin·• ''" ph - 111 Ill'• 11'-!.l• 
l ion l'lntlh f.•1!!11 111 u:l-lt.,t l.11T1 q1I ll 
tcl111\\ 1tw l'p1•·r C'r\'t.1('t'tHI" to 1..._, 11r1 ... ·nt in 
tl11• 11111lw.uHPrn fl:lll ,,( lhP ;U"ta "tm1tt·11 anti 
l1• '"' u\t·rl.11\('M~l hr th•· '.\l1th\n\ "''iff •lu• J<'".111 
l .hw. l"ltt• C'1t'l;u'l-.1U'\ rol'~ .. l'lll1"i"l t•hw(h· of 
,-;11,11 ur t•rumMr "'antl"lum• o\t•rlnin an1I un. 
1h•rlatn 11\.· ,.nmh· du'·· .thal1• •• Lntl mnrl. Nu 
ntb mpt 1111• l~i'll m:11l1• 111 thi .. n 1tl11rt to 1Jlf. 
( '-•n ntlutt.• tht f'n•tn("t.>t111~ 1lf'po~lt•. hut all or 
tlurl ur tht' .. nntl•lt.llW llt"tlh;1hk h tlh• Nat"a• 
to«h •untl c·1111lun f 1!),; I. fl· OUI •lat~• that 
"Th<' ul1 .. t•nrt' o( t)w ~;u:;lloc•h ht•t \\l'\•t\ tlh1 

F.111 I.Inc- nn1I thl' t11ntnth11 urn contour Hnt.• 
on Pl11h• 111 '" uUrihntt•d h'-·n• ll) con1~h1lt rt•~ 
mu\01l 11I ltw l"p)l't'r (°1'\1l:trt•HU-l ~f'CliOll hr pr~· 
)litl\\a\· 1•rnl4ion ntlht:r thun h\' nun-tlt•pc-.•i· 
tlt•n.'' I( tut It tf\rrt.lt't in thi ... \'i1•\\, th1'n thr 
rt<k l"!i uf Crt-t:l..:t..'fl:li .1.:t• (ountl bv Slf. ph1•n4on 
nit•I Cr1th r mi,ht l" ( .. , ,t1h."tl r,·mnnnt•. 

11· 1111 u.f I IW11.JI I~ NOT 
AS l.£CJ8lt AS THIS LABEL, 
IT IS PL'f. TO THE QUALITY 
01' THE ORIGINAL . 

ll•!l•b Cf l 0 n IC1<1•ttl< .11 1• ~~ llftimr<rtant 
l1 \,ln1l11 ' )"·:tlh. l1it't•.rn , .• tn \' rtmn:ml4 ntar thf' 
f.111 l.uw .11~ hk<'I~ t<> \.,. • m11ll llftcl I•, lated 
.1n1I the- ~.11 1\t~h 11mul .&l ,1t·1•th rontain1 onlr 
,.,,It\ w.11t·r an lh' 1'111atht .1•U·rn 1~art of tht 
.u't ,, h11\\ n 1111 Jtlah' 1. 

)fl I>\\' A Y rOll)IA TIO!': 

ll•A·k "' !11" )!11111 ny fominllon crop out 
Ill mull rmt~hl'O •uuthl\ est or llrnclforcl anrt 
111·111· r.1hnc. Th~ .1cluul outcrop~ lll'C fnr too 
•mull rn 1.., •hnwn on n •mnll·•cnle mop nn11 
nr1• tlu.!rt1 l111·1~ NCOKUCrnt('(I on pinto. 1. Thnt 
the r<><k• n( thh torinutlon ore pn>•ent al 
•hnll•m 1h•1llh• thrm111hout ull or most of the 
nn•a 1w11r lh1 Full Lint Is ulte9ted by tnerr 
lnit.-111111 .111011 In c·uutnir• rrom manr waler 
\\l•ll.,. nml lo ~t hnl1••. 8'luthea.tword (balln
war1il th•· thkk •hnle "•ctlun uI !ht; ~[ldway 
r..rn1alln11 I• '""11" rec<•Mnlred In elecUlc !or 
I pl. I) ul nll·lt»t hnlrs. Thu :Ultlway uncon· 
'"rm l1h 11H·rll1~ Crt'toceouR btods and t. In 
lllrn um·unfurnuhl\' o\t•rlnin bv the \Vilcox 
f.,1111.11lun Tu111ir1I the Fall Une, the Mid· 
Wu\ fu•nuillun n\1 rlu~ tht" rock.a o.f Crtta .. 
tt•1111• • "'' q·I ll. ·'"'' at m:\n\ v.••11 loratlon." 
m llu 1 ·.u~·t .1r.·.1 11 rr,ou dlrtttl)" upon the 
r.tl1 •t1J:u1t• '" .. lrot·k, ~1·.1r lh ou lcroo area the 
~l11l\\,1), C••• nMtton 1-c n\·t rl.1ln uncnn(onnAbl\• 
f,, If,. r, I Cl.II"\' I :I Un<llrf ..... ntlaled clrpo•i\A 
,. l1 1t. h Ul.ll l"-""•il•h r..._~ of •h'l" \\'alcnx (,•rm&· 
11un hell t•11•1.,,1,h• nrt to IM' eorttlat.-d l'hh 
th,· t "h11S.orn1• J!tnUJl t•r 1.1lt r 1ttftih1dt11 

In •"ftlf•l.-11• •l'C'lion< nf th~ '1~hrft\' forma
tion ·•"' t•n1·nuntr.,..1 in oil t~l hC\1Hi C"aplan 
c 1!1.·.i I" !ll I rlc•orril•·~ ~n UJlf"'r unit <>f dark. 
hlut· "'"'' ti 111.• noni.:akt•rtoo• !lhAlf' contain· 
mr l"hlt·ritfc conrrrtlonan ''" t'r":". nnd a lov.f'r 
11111t ol ... n. irrM· rnlc.11-. ... u.. fN .. lllferou' 
•halo· r~nt11i111nr: len•~t of \\hit~ llmNtone 
11•:01· th1• ''""" In th, rnoot .. ,.,.A th, llld.-8\· 
r ••• nwlion t'"tllllll~t' n( I\ dn.rk·fO"•\• to blatk 
wri \ \"•Hl•J>4·.arinJl noncRlturc-ou~ non(i111l1e cla)'. 
HI tn :io f•N thick. fl\Wl)·ln11 >0fter blue-f!TAY 
tnlrlll'l'Ull" c•h1)' cnntnlnln11 rn11~>een~ Foramln· 
lf1•ru. Sn11th111•d ot Rr11dford IL ron1l1L1 of 
•nn1l\' to rnn11lum1orntlr fo••llif~roua llmutone 
lnh•1l••tltl,~I with c·nknrcou• !rlcblo 1U1nd1tone. 

FurnminlferR r«CO\'tred from n •hollow dug 
'"'II In ml AuAlln. nnd rn>m n depth or 120 
to 1:!1 foo1•t In n lr•l hole eMt ot Jackson· 
1·11ie "N• •nhmllll'<I tn th~ Paleontolog)' and 
Str.1tlar.1pl11 llrnnrh ot th• r.eolo11ic Dl\·l~lon. 
t'. S. G1nlu1tlrnl Sur\'•Y· ror Identification. A 
"'IM•rl h1· Ruth T1•ltl "' thal Brnnch u~ta a 
101r1I of :11 •llf<lf,. :!7 from the lett hole and 
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.!.l (nm ti, 1lu,: \\111. ~h'- ... t.lh • • flh C.111n1 
l.4 \l"I\ plntl!.ir to,, l".1h n.n• •r• c!'- n1"" I 
frt•m L'1ll1 Jt, "S.: •• \1L. u~ .. ' ' 0rur. c '' m.u1 
l.1.1h. r.-r.1n1. ff, .... '·.!'..!. 1•t .!. l~llt. I• 1·> ,;·,. 
pl 7·1lt. lhu f•Hln "'n n1••. 1l11u•U 1l .1t 
n1111ltratt• iftpth~ •1•r• -.1hh Ju 111 Jon f.11l111•n•. 
n!M t !iJrw)\ lt \Utd 1 It 1lt I (11 •. t I 1f •f tht:-t. 
r.•OS:t'. olthuui•h 1·· h ) 11'u\\1 r ti·'" Ill II)" 

1l1't·111.·1 1h~m 1tt41 f.111 1111,1, ,11111 un•h r II•· in• 
OlH nn• ul .,, , .1•1 , 111,, 111 • .... r ,,,,,t, 1 u1atL 111 

JU"t~t'IU ... 

In 1111 I l1ul1 Cl II '' •' \t.,h• a 1 .. 1 nm-
llc1n "h111\ t .1 1du,.19'.11h ·1111(1 rm 1l11C"~1u !Ii ut 

uhout 100 in :;uo (, d. hul rlt'ar 1111· F.111 1.im• 
IL thin tu H f1•;1llhrt1h.-1·.1·•"''·1hh 1,.,·111 • 111 
n·1no\;1l hv 1·1 ... ,, 11 1 .. 11h1 r than lH t ,111 1• ••I 

nun1l1 1JH"'·iti.in. 

Th•' )1ith\a\ l11r111.1t11111 J .. 11111 l,,11u\\fl tu 
\lt•fcl \\H\l'I' lil ,\,•JI• 111 lhl' ,Jl1.1 11( lh1 t•l'l1•• 

11 111 -.t111h .. 1hl 111wh I.11th 1h1· l1a•.1l li1111"•11111t• 
.uul tlw lnh rl" 1h11•tl ... 11111 1om :ia•• 11 ·M·l ll'il '" 
r11n11 h \\uh·• \ti 1li1n.1 th \\1·11 .. outh'\t',.,;l 11f 
1.11111• It···~. 

\\II.IO\ ~ llt\1.\TIO'-.: 

The• \\"ii..,·~' •• .11 n i nut kno \ 11 • ., •·r"·p 
out tn ttw un•.1 " . .,,,.,, ... , f1\· 1111" 111\t"'t !nlh1n 
unh'"4~ thf' r...:ik"' 111 r1• 111•"1~1t.1h•t1 T1 rt n' "\ 
11n•lirt1 rrnu.1t• •I ,1. ro .. 11"' tpl. l l rt 1ln ''"' 1 
lhr1t fum1.1tl••fl. In 1lw •1.-ttll 1-~"hln u~1rt ( 
1h.- .in 1 1•)1"Clfl~ It~ ••f ••1l·l1 t hnln m~U· 
C",1•,• 0 • ttu· \\ 11 "' (nrm.111• 11 •mtnnf•·rm. • 

I\• 1t\:1 rli1•c ttw )1i1h\,1\"' (onnation .1n1I i" 
0\1 rl.11n tprol1.;1hh d1 ,,,n{ 1 r 1•1kl h' dt'llot. 
11' ( th1 t I 1 ,. t:t• 11• I I. 1 \, tu 1111 

tine" h '"' h •I lwl• • th• \\"1]rr,, {i mMth•n 1• 
f•'lllitl tu tM I l ,.( ,h,._• l.11t•.l•1•1\\R li··r.itt<' 
r!;t)• .m•I "I•, ~11 •I 1r, .. h1 ~r..\ • n•l I.I.irk l'l:m•h 
rl:l\ \\ith 1n1t ti" 1M,il ' ' n frn•• ... incl. 1'1.rnt 
fr.wm1·r1U 1r1) I''''' • ( h.t-•n11t• nn• I ..-:ill\' 

.1lmn1l.u1t It i•1 1M·ralh I" n••nf11 ·111ift.rou• t'"\: 

1·1·111 (1 1 r 1lw 1•1.u~t m h r1 ''"· lrl11·r1u• '· tt••n 
nf tftt 1•11 '11 I 1•·~· UHlh 11" th,11 ti 1• \\ lh'u\ 
r.1nt'1':1 in 1h1tklh'"4 (1un1 .1 h·;1thr11I~,, tu 
uhuut ~oo ft't t 1n thi• uh•;1 • 

In l'H'4t1•rn .\d"'R"-1" ;11111 \\t""lt·rn T, nm· ~ 
!&ff, \\ht-rt' it f .1n im1•111 t .. nt n41mf1 r. 1hr \\'ii· 
CO'< C'f\ntnlnt 1Jii, .. k .inti 1 .. "''"' \.1111\\ n ho1-.1lh .1 

lh(~ ''l,JOO-(uut'' :iamul. A1n1nl111~ tu :'\t,1r11 
and Arm-11-.on1• I l!li1. 11. 1~-1:1. 17: 1•1<. ;;, 7l. 
thla ~nn1I •I••·~ nnt 111•1••11r 111 '"' JU'<' 1•nt .1l11nl.' 
tilt' \\ fl~U·rn t11h.u1 01 tlw 1•ml1a\ nwnt. Jluw. 
O\·tr, eltttrh.• loJtll ,1how .. arnl lw.11' nt 1lw I a .. 1 

c # the \\'iku\. In tlw n11rt h~rn <:rnml P1·t1il'it~ 
r<11idon. 10111 •. urm •II tht•,.,1· lwtl ... 1u·ohnhlv 
COlllll)n fr .. h W;th r in llW nr<'.1 <h<m n un 

IF 1111 1.11.1 t II ,t.IJ I~ ~OT 
AS LEGIBU. AS THIS LABEL 
11' Is oui: TO THE QUALITY' 
Ot' THF. ORIGINAL • 

pf.alt• 1. :-\u w:it1·r \\rlh h '" J' t bt't·n 1lr11It-c.I 
to thi"' f11 m.1tlon f, t t '" ••r \\f'llti tu de· 
l rn11 w tla• ".u1•r) ·1•l1llnt: d nr1n ltn t cs 1tf 
ti 1• \Ill,~' (1°1m•llo11 •h••ulol L.: 1lril "I m lh~ 
l""h uuhr.ltul • n 1.L1h~ I. ,..,, h u.-h r mwht. 
111 1 :\f"'' h ti tu •...:,ur tn thu '' rm.,U• n nt :. 
nun u11ir1' •It 1•th i•( 1ll.ut1l I ti (1't'\ .tnd .'1 m.1'(• 
unum th 111)1 11f .11"''" .!:"tH hi l n• .1r ltm n1 1rth· 
\\•~" rn houn1l11n of th•· f.,.·\t ut ·' nunimum 
111 pth "' '••llt 100 ht'I i1n I•' n1.1,1ntt1n111111th 
1o1 .+l11•1H tiOU lt't t 1 ' • .r ttu 111 ull • n Ii rn l.uttn· 
1l11r\' nf ttw ht It, ot01I .11 mh llHrtli,1t1• 1lt•pth" 
lti•l'.\t t·n ltw homul.1r1t·'· }Ju\\ n 4111•. \\ah'r In 
tht• .. rule of ttw \\'tJ.-11\ I all' 

l ' l.,\lllOll:-o;L t,ltlll I' 

Uot'ki of Ow f'ln01orrw rn•llp .&rt• not kno\\n 
tn t rop out Ill tht' un•a u( tht• ltrt t 1J1l of.tmh" 
1111lt•:i- 1lw 111(·1<• lwr•• ti .... w11:1111I u14 l1 rt1,1n 
t .,l un1lirrd·1•nllHh·1I ,1,•1to-1lt'4 h1•lon..- to thnt 
)'roup. t-:h'\'ll k lui•1 11( 1111 h l 11_.1," 1ntht·.1h· 
lhut ttwh 1..c ,·on hl1·r.1l1h• tiatHI •n lht• r11<'k"' 
t•( tl11• t'l.1 illurnt' vt11111• \\h111' tlwv 11\t·rllt' llw 
\\'1h-o\. fntm:1tiun Ill th1• •uutht'<t"h'rlt lt<lll uf 
t h1• ,1rt ,1, 1111\\1'' 1•r. prt• ••nt I\· 11vuila11I.• •nfur 
n•.11inn 1l1 1t ~ mil I" 1 mu 1hU1 r1 nt1oauun of tht• 
J!rou11 mtu 1h1• t' uw ltht·r (11rm;iliun. tht 
:s1 ... 1rt.1 fl,1ntl. th1- ( 'ook ~lu11nt.1in (urmatihn, 
n1nl thn ('1"'·L.fi1·l11 formntlun, .. 1• ill ,,,..u1hh~ 
111 rneth"'"'h:·rn \rlri.:inc:,•. F1•\\. i.:1mplt"ll of 
tl.1• ('l.ul,.1rtW ,if\" U\.Ul.1!.11• fr"n\ thh 11 r1·~1 . 
1111 "twi-1• ltnn" n 1 h1•\ 1-r n•il't J:'t'IWr.1lh· of 
uhur 1u lh:hl )!f.l\ Im<" to ftH'lht1n\ "'-imtl •\Hh 
u1l1 rh .... l1l1·tl J•r.I\ ' r t.:1u da\ .1n•I tt;tn•h r)a\-. 
h ''"' r d.,, •. mil 1u,onlh' 

1-:lt'\'lrir l-t•~•1' of 01).tf"•t holr11 in•tit:i.lfl th:it 
111• Hf'l""'r "'"''' 1,.,1 in tlu f'l1iho1rM"' s..~•r 
pti 1t:1hh ("l•nl.un fn.,.,h \\01h·r m thf' !Wlt.lth 
''' h rn 1t:u t t•f lhc .1 n n 11hu\\ n on ttlntt- l 
·1, 1 h11ft"' huultl IM' 1lnll1~1 !'out t~.1 t ttf th•• 
lttw h••\\n, o lhi" m.•1• t11 iltfi'rmln'' tht' \Hth't 
, •' hhm.: l"''~1l1i1itl~~ •·t th·· rl.ul•ot n...- In 1l1i• 
1rao:t. F11 h \\,th·r rni!.!'l1t hr ,.,,."-t."'l 111 th1• 

11 r1m1l11111 .1t ·' mrnlni11m th·1•th 11( ,1 lilllt• murt' 
llu.11 100 -.., t thr11ud1011t tht' nh·a hu\\t\ nrul ul 

11 111.1\lmum 111 l'lh 1,.. t\\t'l'I\ .1hu11t :,?~,11 h t·l nra r 
tht• 1t••tth\\1··t1•1·n ho1t111iun to nhnul ~.oo ft~l 
Jn i}w 1·,11t•11\11 ·•outh1•A•l1•111 , .. ut or th\'""''· 
l>11\\ n 11111. tht' \\ nh·r In tht• k1\\t1r Mnd 'lt'Clll ia 
1•1nl•1hll' 11lt•· (l•I. II. 

:'\u \\•'II'( nt'•' ~nu\\ n to uhtnlrt \\Rh'r frnm 
th•· 1 '11111•1111~ In thl< ru·rn. hut lrrl1111tlnn, mu. 
n1t'l1•nl. nml 1lomro11tk \\Pll• ohtnln \\Oh.lr from 
thot fnrmulfun in lht\ t:ron~l Prairie rt-1tion 
(urllll'r uuth. 
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TFRTI \Rr l":"'DIFFF.r.r.:-11.\ n:r> 
DFPOSITS 

0fl r .:; •:M\:ltC'\I =.< T\n1:an·t .. , ,n~uf. 
r• ?lt :a1~1 ?ftiltl r"rr•'"l•Jn11 n t" nt>r;i. 
1th l!'-..GMt ·~ :l Eoct>nt.• u1Ufftr nll:i.h t 
n 'h~ :-•;re ~tOlotttr m:ip. -ia,, n-..utu.c-

lhf' •rf~rf' r"C"l<J ,,, the "' •1trn r:.r: r lh 
.. 1n11 ll~lh rt;a. o\ f"r m·Jrh • f ·h"° .1n•;1 ma r 
•ta· r., ! J..r.r, .. m;f U\fltl.1p lt!t' \tt1k,l l rma. 
•tc.n 11p to ... :audt~ ot :tbout l•t4J f, t t. , "i.rt·pt 
'ht•r•• •ht,. ;i,., bee.n rcmo\·Pd b\· t.'l"O!ll .. 11 . 

TI.t!Jlt' clttfk •JB. '"~tend 1p tl:~ · . .ill"·'·, an tl:c 
llh1hlanu Ir \Inc~ much farth••r th'1n :. ·huun 
•n tht m•p •rl. II. where the'· llfneralh· are 
~rtntf\" •·rodtJ. rar th• rPwnrked •• 1nd l<~l thin 
•o 1urn1•h ~tfr ~,·en tn form "·ell~. That 
1•1 .. r.,.ln~ol :~po1m1phy had I "en furmcJ on 
rnck• <>I the )JIJ .. ny formn1ton .,,,Core the de· 
J1<••ltl11n " ' t~e Tertlnrrt "l 11ndl£ferentlnted 
•·dlnirnit I• •·Jll'ie!led b)" n difference n( about 

::1 f1·N In t ht naitude M the contact hNween 
·h~ twn unit. .n IH I holes 1,.,, than 100 «nrds 
·•J>•n . 

The T"rt101'\·1 ~I undirferentlnted dtpo111s 
, 1•n.s111t /, r tf.~ mo~t p.irt of 1.·omp:u:t and and 
fnterbi<Mf'd :~v. but illC41 indurntion hn.. 
rrodactd fr!:lble •andstnne nnd interb<!ddcd 
•hafe. ~fo•t < r '.he <&nd Ond •nndatone COD

l30nl <llllllidnable cf~y and •ill. but clean pand 
ltll't• • ccur :llC&IJy, The rock• are brilfht 
11ran11e to dark-reddlsh-bn>" n 1n mo.t plact"1. 
\ mottlf<f •urlace is nrv eommon. with llTII~ 

or ,.,!low 10 oranre """" •Urroundinir dark· 
r..JJioh.bro..,, r•tches. The ""d!th-bro1"1 
nudn appear 10 ha\"e bftn ""u~ alonir io1n1 
and aionr funn~·•haptd and I r re ir u I " r I '" 
~rtaptd lffpare cluinnefs. The '\Ind h:u •mall 
'h1te to irraY ~ of dn 1nnmateh· mixed 

"1lh the broW'ft-tt.alntd quart>: lmlllUI and in 
this ~•pert h.u a auperlklal rnemblance to 
"eathel'N arl<o-.. The ~Im l!fner:iU" :ttt 
rounded 10 1ubroundtd and. ncept for the 
clu mUJes . .ire well to moderateh· "ell aa. 
•orttd. Th• clarey character or the •and 
ffml to have !'Hulled from "·eatherinir or 

part of the 1ndlv!dual aand 11?11im rather than 
from the depo•11tfon of aand and clay IOl!'ether 
I! 1eem1 like!)· that the clay m1141es were orir
fnal()· and rrauu compoaed or hnrd •hale. 
The clu)' and 1ill beds gen-rallv nre lf!'llY but 
wtather to llabt brown near the surface. 
Small l1nse1 ot clay and clay balla are common 
In 1ome of the eandatone. A bed of loose 
sand. contalninr anirular blocks ot Iron-oxide 
cem•nttd 1anthton1, occura locally in the up
per part of the 1equence and cape the hlllll 
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IF 1111 I \~I. I lL .. t.il I~ /WT 
AS U.GlBLt. AS THIS l.ABEL, 
IT IS PUF. TO THF. QUALITY 
Of Tiii. ORIGINAi . • 

h3t rue 1 • 11 11lt11u1le 111 l•JO f•~t about a 
utlJe aouth:-:ut ol Cabot. 

Thn 1nn1<•rt:1b ot th.,._ ti po:o1t1 11tnerally 
ml>' 1 •I 11m•1111ht'tl from 1ho upper pan of 
he <)U!lll• rrur\' nllu\'mm b,• f I> their more 

· ~truu~hh rndurnted chnrncter. ! ~) the pra
•11<~ n 1hc·m "' \'tr)' cuarae .. 1nd and their 
·•·nrrall' m• re .. nd1· chnractrr. nnd (31 the 
r l'f'l'I n<"tt of ironnone \"uncn:tiOM ond detJitaJ 
frntnnt n ta nf lron.oddc rrmtnted aandatone. 

\ ''1lltnl •ectir.n o( the~e depo11h, about 60 
"N thl·k. it l'l(f>O'l•d nlon1r th• road between 

,\urnn :ind Old .\uatln And is tl-nbed u 
fellows: 

~ectlnn " qunrtor nf n mile outheut of 
.\u11ln. Ill :\'WI I \'C. ~. T I :-. .. R. 0 w. 

~and. 1hchC·h1o•n 
..;an1htnn•. "' uurul.u. •$tll'1t:tl 11 •.:lu umtnt*' 

w11h trn;'\ O\h • a nd •n a mauu1 t 1o ·•• Und l 
~and. mfidhu" •1h1. rtdJl•h l•ro•n _ l7 
t~i..,. ••It,., arAy, , •• 11. '" ,uur, k nucular b«lJ 
:l.1nJ. ~oinP4n. m .. H""' 10 ,,, .,ry « ant, "'' uted 

t "°"'" .,,,. •ra) ntaint "•1 b.tllt $ 
f'la1. s laaut ~ray I 
$and, uhv. o mpCM:l. n.ff1um to toart. •uk 10 

onnl(o (, rqwn ! 
ro•11.t'9d I 
~•ndlt"n•. fr•ahl•. ftt11 te ntfflum. J' t llow to 

11,....,.. t>Ont•uurw hard anr •pou IS .... 
The maximum thlckneu ot the d.,,.tta 

thus t11r ~nttrAted was at the locality ot ta.t 
hole 3 1. "here about 21!1 fHt wu a&11ped to 
th• Ttnian•t !) undifftrentlated deposit&. No 
fou1lt haH l>ttn found In the dtpo91Q. and 
tht onh .. ,·rdenca concernlnir their an U. In 
tho fact that thn overlap eroded Met. of th• 
~flchrav and Wiicox(?) formation.a and llnder-
1.e the Quattrnary dtpoait•. Lllholosfcall7 tbe ,..,.k• in part re•emble the Intontl aand which 
" pre.ent •outh..-ut of Uttle Rock. The T._ 
•fat'1• < 1) undffftrtntlattd dtPoalta cap hflla 
up to :in altitude of t OO ftet •ut of Cabot but 
hl\·e been lar~iy rtmovfd from the Atoka for
mation do,..,. to an altitude ot about SOO feet 
nonh .. est of Cabot. The d•~lta an qaltl 
unlike the clay and lfrnlte bedl typical ot the 
\~11cox formation tlaowhere In the embay
ment. ond hecau11 of the uncertainty u to 
their nire they Are referred to In thla report 
as Tcrtlory(?) undifferentiated dePollt&. 

The Tertiary If) undUtenntfated depoaltl 
rcncrally yleld eu/tfclenl water tor farm and 
houuhold welll, but moat ot the equltll'I an 
tbln and lentlcular and the depth ot dr!Ulnr 
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l•r lh\0 .. •lfl' fU"\l-'"oir\'. to H 1,lln \\.111 r oil .1n\ 

.,_.I\• ll 1 lat' )'' t t 1-:ilh nni .... 1 r•.1l11t In I :trl 
o ti c, ...... 1ium l"••r11ntumt,. 1l-.111' •• 111a!t 

1 lllh •I f•.t.ul, t) t I' tl1 I'" It•• fl' n 1'' rl• l f•1 
••Ill 111 H f111llh 1L1\ th.11 tl I t\tt1 ,,.,II h 
\\lltr f1•r fntm I• •• m l 1it• ult.lll••I t11•11 
1 •111 nn ti• o111r h.11111. 11I·~•1 ••1•• tn•I 
t. d ( I 1 •t ul1·1.1l 11 I 1· t• 1·1· q1I ·~ alh 11 
tlu 111 1· 111 tlu 1• ,1, 1•• .. 11•. •'" 1lr 1 I•• .. 1 l1\ t• t 

1h1lll11tr .! 111 •• m171 .-.uni•' I uf ',,, ... , I?. 
'.111 I l•I II~ lfllt It •t m 1lh , . llHl4 ol .1 ,. "' 

l1f1• I •111 t' tt•I I tll11Hll'IJ• ti \,t~I r l!•fth', fht• 
ti\ t•I C ,1\,.,1 11111 1l1H\U .1 1.111111 11 11f ,11li11tt111\ 

.al h•I l11of1 1 tut.11,,( 11 ltt•ltW ilnll\1l tn tl11 
un .1 1:-• ,. I•• 111 t• 1 11111( .. .!i ~~ •. 1• : I ' 

,\" liu,\11 t11i itu I fll !"I ti 11111114 tpl Ii\ llll 

uml IMMh .1111~ ,,r 111 11.1\1 .1 !111H· 111 ,al1wll 7·, 
li't·I 111 r m1l1• lu ll11 u 11th h 1'4 lh 1h ,, 111111 

\\II'•' .rnd .!II I• t;u 1111 1f111S. lh.U 1111 l•lll I 
Tiu uul ll"I u I Ill \1111t11• S. .111 1l 111ul•1l1h 
••\111111 oil !1.1 I :1, nllhl' •t111lh\\ 1i.I, \ )h rt' ll 

\\, 1lh111111ht11ll1\ flu t 1· l:11l11111 l111m\\1ll 

llHll lill 

Cit \Tl"lt'> \ltY llEl'OSITl' 

011,llt·milr\ t&.·111 II" t'H\t'f MW, .. ( flf tht° 
m<1J•("4'4I .01•.a. Tht \ (orm tl t• ~11rf.1n• rtl\.k4 
or thl' C'oo111t.tl 1.,1.un t-t·vn1.-11t ancl ti~" • ,,,t. 
t'IO Jlilll 11( ttit ~tntl 11111• .1rt.\. nil ,.,t•n•I 
;irro!'( .. " tht• fa11 I.Jn~ into tha· lnu-r1ur lln•h 
l.11111• .1n·.1 =-1unc th• l.1rr.-,•r ""tr1·:i.m"" Tht! 
'"• ~" t•1n:et-41 ,,, tl.1\ ... ,,, .... ,.,.1. .104f .:r.1\' I 
•••I ",.tl'"'' h\ Ph 1 tu('('nt .1"l1I Jt,~·nl .. u r.1m"' 
n,, tht ,..,,.., .. ._.,r m.11' q1I. ll tha· <}uath rn.1r\: 
1lt 1•t<1lf• .ut• 1l•\1t1ttl 1nt1• lhu-.4• j!t'ltt·r.1lh- t."Pn 
I 11unr- h:tlll.1l l_..h uf ~,.,,,., .1 cl -.11111 11n1I 
1 Jiu·•· ••1·n1·r:1lh run-1 .. t1nl" unh of f1ne•.rr~unt"fl 
• ... 1••1"1b Tha .- rli I mttl••n '·'" ,.._. m .... 1 •• unh· 
•m thr Ir.;, '" 11( r-11h • .-url.1C"t' 11.tta lw.'<":m<1<4 th4" 
" 111(ic1.1I 1k·11nii11.- h.t\•' ,, 11mfP1nl 1itht•l••J!' 
Tlu- •\:HI 1~·~111011 111- tla• l11w "l1,1r-:i11ni: lh• 
lhH hflil:'4 nr 1h·1~, .... , ·~ Xnu\\n In unh ·' h·u 
pl.Ht , • .nil .it man\ 1-1.1n•" rUl•"'l"I"' nt info1 • 
n•1tllPn nto\ •lHfl u .1 nul1• u1· J&U ""'' wn\ 111 
tht ••ttwr ':t'\111lwk .... ~no•\ltth."t-' c·f 1t ... 1p 
J1 11xln1.tlP ,, .. It Ion .. huuhl ht.~ h1·lpf11l In ~11111· 
lftJ.' tlrtlhni.·. l""l)('t'Ulll\' n( \\t•ll ... fur 1rrasrn· 
t111n , 

Thi• rra.111un (or tht• pn•.i.1•nt"t of tht• hu~al 
"r"''' throu).(hnut mc""t nr thl• .area uncl it 
1th~t'nr,.. nt·lir th~ Full Lint' m:\\' he- found 1n 
tht.41llrfPrt'IH'1.' In tht• 1'iJ:r of tht• ~tn·am" \\hich 
tt<•po .. 1h~I ttw m.urrrnb in th1• un•.a Tht• 1111· 
c~•lrnl ~li .. 1«!11111 llh~r I• thou11hl to hnw 
t 1Xt'B\'llh"tl tht Tt•rtiar~ rock-. lf>t'l\\(l'en frm' 
l•r• Rid~• ond the hlu<r '""'t nf th~ .~. kan-

If llh. 1,11.>I 11,.'!i.IJ IS NOT 
AS l.r.C.IRU AS THIS LABEL , 
IT IS OUI. TO THE QllALITY 
or THI ORIGINAL. 

•• Kl\• r ~n•I tn h.l\t' p.nth l't'f11lt1l tht 
\nll• th 1"' • xt."".n .ttt'tl ""h thf" Qu.1t4:man· 

''"I iirul i:t.l\• I .1n1l !ah r "'Ith hn\r M"th 
rr1t 11t• "'*"'-•'• r. th~ tr ... am .. th.ti \U•rtt thttn 
h huU11_,,, h• lhl• ~li1'•1"'41J1p1 R1\1•r ahinf theo F.111 
1~111 111<1 •linl.' ti ... l.1ul .. R"I lltHr. l'ypre•• 
t 111 k. uul T\\U l'r.ttrll' n,,,·uo. tofm to h3\"f' 
1..arri ... 1 .uul 1lt·t•~1h11I litth• c11.1rr.t• ma1t"t1u1. 
.1t111 tl.1• t1.u .. 1I :tl,;lnd .1nd J.'raH•I of th~ <lut•· 
t. rn.•n 1l11~· ... 1t •• 1•r1·t.c nt 11nh in th•• t• atta.• 
(11111.1·111 '"'uplttl 11\ th•• flla!\lt·r ~trt'.am. Tn· 
lilt• I m.lkott•· th.11 1~·rni1 uhlllth .. In tht• Qu:•· 
•··rnun· 1lt•t)t...,,l, th•t n·:a"tt 11runrt'"'"i\·th· to .. 
\\u1·1I llw fo'nll l.1nt1• J,!i\·lnl.' furth1•r 1•\'11h_•nCf"' 
1 h11t 1 lw .u1111frr mult•tin1" \H•rt' dt11101dlt'•I hy 
1111' 111.1 t••r tr. .. uu uml nut 11v th1' trihutnrit-c. 

'l'h1• ()unh·rnat\ 1lqto it"' unt"f)n(nrmnhl~· 
11\1•rll1• rofkA ul Tt•ftl111 \' uml T1•rtinn·( .. , aJtt• 
.uul .an• lhi•m .. tht·( nut ru\·rr1·d h~ yuunJrtr 
m.11,·riulic. In 1h1• .1n•.1 of lhli'f> "'tlllh· tht•\" nt 
lam ~• nrnx1rnunt tl11di;1w1o1 u( .ii.out 156 (Pt"'t. 
TJi,.,. t.•11ni11..it 111' •f'"•''' to lhtht-l,.-o\\·n iund on•1 

_,,1111 umt ~r.ud, 1 t·1lth,.h 0 11ro\\ n fllh Jm1. 
.a.u1 s.•ria\, \t•llu\\, urul r1·1l !'1Ut 11n1I rla\' Ttw 
h 11;11 ••rn1I .1ml ~r.1\1·1 ht"ll", \\1•11 •hu\\n un 
th· 'ro 1' t•dlt•l\'C ;\ . \ ', n.n· nn11 c·.r·· <111~ 
.! !t. )ft n r:tll'· 1u1u1t1tuh• om• th1r1I ,,. '"' ... 
th11il-c uf th1• tut.11 thirkn1'lf'\ of thr 111 P'~"''·"· 
rt~t·\· t1·11tl tu lit' ftnt·r 1tra1n1. ... I ru th~ top .an•I 
1!':'111lt· into th" 11\t•rlYtnJ:' l">llt or ftnt' mt J'ancl. 
''loch 1• 111 turn t1\frl.un In mn~t Jll:tt~ In 
n ,1 11f i'r.tv d.l\' ur 1n1 .. rlM."tl1l1 .. 1 rt .. I nnft •n\ 
d.u .. 111. 1n•I fmt ~'"'' Thi• noel rl.l\. in-.. 
1.•rl•·tltlt d u·d .inti rr.t\ ti.I\. l"llt, .1n1I f1nt· ""''U\d 
•( the• <}11.th·rnar\' 1lt·1•~•t" t hat 1ln not f'On• 
llllrt l .1 .. nl '.incl .tn1I Vl":l.\t·I ltt"tl• ·•Pfll"Dr In t"'• 
1•lt·1U1i·.1I \\Uh tht' mahrM1 th.tt tnp• tht' Mntl 
.11111 J'T.t\1·1 ,,, th~ pr1nct1~1 .111mf1·r 

Th< '"'"''' ""'"'! ;ind vr:wt•l 1,...1< nf tht• 
Ou., h· 11a.u' ti• I"'"''• 1arr. In (ar th"' mo .. t 
1m1••rlnnt 1Mlllrtt' uf wrmmd "°'ttr In thr nttn. 
,\II th,. irrl~at111n "''"• ''"'' m;inr nt th~ rlt>
m. t 1r "di ... an• 1h·\ t1h•1..-cl in them The r:t· 
,._".Uh.,. 11( tht· trr1J?nt(ttn \\t111 \nr\· ron•ht
t t·uhh hul ,., rtl'r:t11" tht•\' art' l>t'lwN1n about 
ll•t r1•m .mil ~.OIKl 11111n St'.IY tht Full Lln<· 
tlh>i' '"'al -aml .1ml 11r.t'•I l••d• 1trnrrnll~· 
art• t hlnm•r urnl runlnln n hl1thl'r t>t'rcent11Re 
of fhw mnh1ri:1h•. ntul wt•ll111 u( Inner \'It-Id 
urr h- likf'h to ,.,.. 1h•n1l1ll~"fl tht1 r11 thnn far· 
tlwr uul on 1h1.• l'o11111ul Plnin. 

l:ltOl'Nll WATER 

0 t"rurrentt of (~round \\'attr 

Clnh· .1 hritf tll•cu .. lon of the prmdplee of 
tte:\.'Ut r,·nt.•t.• of ..,roun1I watrr \\ 111 h11 SflH'R in 

11 



ti•• 1r1 n• r1port. ,\ nnipr••i11-&\1 111 
"f'l l(ll HI • f 111 Ul(lpl1 \ ' J."l\t I 11 '"tr Ir 
( l!t.! h. odltl "'' ' • r tht• f, Uu\'\lr\}" ,,, I 1 .. n 
' ll<t'fll• &h Ir .1ppau:.at1ror. iu 1-arl of l 111uk1 • 

l'r,1 n ••• nu \\'h1h c n1n111·. 

Iii' nitrtlh aU t•luct· .uul nt ,,.,,,,. 
tit pUu. •hti;:h d1·111t:·nd un l1ic.•.1I n1111lit11•H. 
1~ur1• !"J-:in m th\• ri ..... 1' ... 11t \.'1tmJ.f1•1t-h f11lul 
\'\llt· \\11h·r. ;11111 th• fl"l'k' at'• .1111 lo l•· "·••· 
111,,t.•.cl, ·11.,. l11p ui th'-· 1u11•• ••f 1"11l11r.1tu.n 

h1 11< pu11.11 11ul t 1111f11inl 111111 1· .;1rtr .. 1a1 pr1·,... 
11i111t l• t.dl-.l tlw \\,11t.·r 1;1ltl1 1'11t a •11411· 
llun u( 1'.1t11r.111nn ' "' tn11• uf l'i,1\' a .. \\l'll H .. 
11( .. ;uut :in1I ,t-•ran•l: hut. ).__·1.·a11:o11• ol tlw 1lif
fon1m·1• in fM'l'Uh•al1tlit~. ii j, 1w:1 ...... il1l1• tu tit•
\ 1•lu11 \\t.'ll 11111\ in tllt' l'lltll'!'>t'I' lllHl t 'IU '"· 

'J'J11• l"'IJl11 1;1hillt\ ur II nit·~ I .. lt ... 1•;11a11ril \ tu 
11·.tn"'mlt \\nt1•r 11111h•r p1·, • .... 111·,., l'1•rnh1al•il· 
II' i>1 d1•1t•rml111•1I In 1 ht• .:in•, !'<oha1~" aml ar. 
l"lllWt'UH'Ol of up1.1ninµ- ... Hl111111j." tl1t• f.;1t'tid, 
1·nm1•0-chw Uw nic.·k. Jo"'vr p<o;a1111•I, .. :i 1~·11 n( 
f11w 11111 111 c:J11\' ma\ h~1\ 1· •• hich 111111ro it\. 
\\ hlrh I· 1h1• JM n·c•nt:&i."I' 11f tlh' \11lt1111t of 
tod. lll;1"" n·n i-.linJ! o( 11i11n.· .... 1,;u·t· 111 tht• 
'' l11n11• 11( tlw \\hult.• rod, m.1 .. ": t.111 IM·~·a11 .. 1• 
1•1 th1 l't11.1ll pi;-1 nl thr "l"''lllns.!'" n111I 1 lu- ;ul 
lu·11·11n 11( tlh· \\,th~r tu tlw rui.:k J..'"T;un . tlu• 
1• 1 nH'al1il11\. n1 t\<1lt:r-\"id1llnt' rap;1rit , .• nt.l\' 
1,... Hr' J .. ,, \\'1·11 .... ortt-.I .... 11u1 nr r1.l\1·I ron-
1.1i111111• 111.111.1·1\ l.1r1f'• ;11111 it1lt•t11111t111·IP1I 

"I 1·1t1ni• tr.11 -.rnit"' '-'••Irr (n-.·h Thi •r<••rr". 
\\,th·1 i.·amr.1lh 1-c oht.mu-tl fr••m "c·lls fin 
1 ht-.1 m th1· 011•n· 1•·rrm ,,1,11· f•o('k"' 1..,. on Ow 
\\.tit r t.11J,• •• 11111 .. ta h \\:1h r·ltt~1r111Jt 11111-.l"' ar1 
t.·llt~I n•1nlfrn. t:.t ... l-c of fmr-~r;sint .. I malt·ri .. 
nl, urh u C"L1\· nr .flilt, tr.1n.-.mir J,"'roun•I \\n .. 

lt·r ,..u ,..10,,h- 1h.1t tht·\ m;1\· c.·11nf111t 1n~lt r 
U"'lt .. t+1n 11r1'"'"lfft' th1• \\;1tt1r th.11 •nnrc 111 
111 ""''' 1 I ma.• m1111r1·r .inti 1h11" m. 1.,. n 
f\rll.tl 111 ,,, .. , •ni1n1n1t •~·cl.t," 

\\'h1·•, \\ ut1 r l1t·.1rtni~ l""-.1' m·, t1H·lnw1l .m11 
. 1n· 111 ·f•"}ol:11I h• l\\t'<'n rt•!all\1.•h imprrm1 .. 11tl1 

t1 •'·' ud1 :ic 'lih :incl d:1v. tJ1t· t'11nl1111 .. 1 
\\,1h1 m.1\ 1~ nrultr .utl .. 1.111 1111·-"lnrt· .uul It 
\\Ill tht·n ri ..... 1n \\,.11~ Hho\t 1fl1• l1·\1·l .1t 
\\hlrh ft ,.·rur• in th1· a•1111f,•r. Ir lht .1h11111lt· 
,,, \\ hirh llu.• \\;1h•r '' 111 ri.ct• i ... vr~atflr thnn 
lht ultftt1dt' 111 till' luntl "'rlur<'. •\1·11• wlll 
flu\\, 

On tht• 1111h•rrlp t'f \\alcr-h1•nrinf' 1N"d"1, or 
\\)It'll' th1• \\Ul1•r·IK••1nnv hnl~ ar1• o\1•1·IHln lJ~ 
lh11'01l'llllh' 0111\t'l'l:tl" fronl thr l'i\lff,l('t' tln\\tl 

lilt< wn1t•1· ~··rwrull" 1, uncunfin~d 111111 tlttt'• 
nut rlr.11• Jn \\1111" u1141\t' ttw wnH•r tali!, .. 

Thc·>o11 prlnt"iph• .. HlllJI~- in :all p:1rt ... . n( Lon
okt•, Prmrh'. :ind \\'hilt• f'nuntieie, nml ;.ome o( 
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I Y 1 llt 1 ,\t.1 f 11.'lf.ll IS SOT 
AS LECIBL~ AS THIS LABEL , 
IT IS DUE TO THE QUALITY 
or Tiii. ORIGINAL. 

th• mt•rt• 1m111.1rU1n1 (1 t ur1~ ,,f th•• ucturrt·nce 
~ .... unit '' ,\,, r m 1 h• •. re .1 nr, mtntioned 

l-1·111\\. \\ 1 II• tl 1•11111J!' thf' .. \tijlm formation 
' ''-1 \\••'• r Ill' t 1r.11llh t1 •m frttC'turtd 
hnh 11tnr 1h1 n nrnr1 ur nlonr lht htddmsr 

t•l.1n1 lM: l\\ttn tht• l!b.ncl•uonv an1I tht 11haJe. 
\1 .. 11. fn I hHI '" 1hr T1'fll.1r\'( ~I 11ndlffer-
1·nt1.1tt 1I 11 ·1 tl .. 11111 tlu (Junh 1nan 1lt~lt:( 
'''ht u,111 l mi "t 11 .1•hh from""'''' nnd J(rnv
t'I '" 1h:. Tht• 11r1hct1aral i1•1111fi·1 in tht nr4'3 I" 
tht •un•I nml s;1.111•I al lh1• f,,,.r of thr Qua
tt·runt) ,1, J1tl11h• \ •~·d of 111lt :11111 rhl\ o\'fr. 

lh·a th• 1 lw•I • un1I Tt rtlun 1 l+I\' itt·n('rnlly 
ur11l1•1 lit-~ l twru Tli• ~• 1>1·11" ol lo\\ J>t.'rmenhll
h 1· nrt n• t<111f111lnr In 1 r-. 111111 In 1•lnr1•• the 
\\llh'r ht tht' 11•111tf1•.- i unch•1 nn.-"'fnn p rt'"· 
"'"·" : lh111 I•. 1111" '"'"'r In " '"'" will rl•P 
nl.i1\•11 tlw lm..i,, c1( Ow ''ou(inlnJY ln~'('lr. Thl11 
b 11'tlt' In \\ h111· r1•un1' ht11I th1· t xt rrme 
ru1rllwrn 1•11rt n( 101mk1• t ·ountt. t:h~ewhere, 
lht· \\alt•r 1111•1 1•1•111•1·11111' f. l~·low the upper 
ronrlnlnl' l.1ur. , •J• rlalh· 1l11rlnr th~ pum1>-
11w ,.,.~1 ... 1111, Tn n\'11ftl c.·1onlu-inn, thtt l t'nn 
''\\ult·r 111111.·'· "hi 11 11 ·ti '' h<·n ~ftrrintt 
1 11111·1 1u th1· , •• 1h·r t .. hlt• nr to lhf nrte,lan 
JI"'" 11r1• riiurfm·•· q111•r.onw' r1r 1in1r(ru."f') n~ It 
;q11 ... 1r 11u 1111 i'lu t1.1lh•ll nr11l iu thto lt•'t nf 
t 111.,. rt·1 .. •rt. 

llF•'ll \llt:t' ~111\ F\lt' :•n, \'l( f) 

llhC'll IHl:t. m Till' 

1:::n1 "" \\ .\TJ.:11 
(:r1111111I u.1h·r m I .onuk••. l'r.1irif' :aml \\1tlte 

t•uunth I tl(rt\t"ll (rum rnlnfutl urnn the 
,.,, a .md tq"m mfJurt:nl nrr.at. .A part of th«!' 
flh'fipit.1111111 nm(i nf( tntu •lrt•.1m•. B part iJ1 
"111rr11,I 1u 11 r ntm•")'htr• h•· t\·npnratfon 
:oul tr.m 1111.11 in '"''" \trt'IHtlon. nnd a part 
t"f1h r.1h tu t)ll' Zone nf t.:llnrnlion afttr the 

"'4!•11 11wi"111tt• ti.1 .. rt ,,\,~h,..I f1tl1I tnJWldt)•. In 
1111 l••rtt• of Ji,lt11rnli•1n. J.'rNJntt \l.nlrr I~ .1low ... 
h t.u1 ~h ~·l•h "'"' '"'-'· untfrr the fnflutnrt 
11( J!f.t\it\, fr1tft1 11r1• .. 1" of tntnlct' tot\nnJ areu 
of 111 ~h11rr1•. In lht• mou' )'14.'rTIWtlble rocb 
uu \\Hh r "'""!Ii t\hh rnmpnr•llh't" frttdom, 
1111 ho11~h lht.• mu\tm1·nt I" \t•ry .-10"" com ... 
11.1rr1I tn 111" flol\ of n "''"nm. 

\\'lwr1• •unw t>.•rl of lh1• wnttr·ll<'aring bed 
I• t•\J••••·•I nt t h1• •11rf111·~ ur rnme~ In contncl 
with u1101lwl· :11111llt•1" 11ht1um. or Juke. the 
\\nt1 11· 111 i l111r,,:t·1I nnt11rull\' ur thmuj(h wcllK 
ran ill' r1•1•lt•11i<lh'd 1w1·h•llrnlh. Where the 
llltrrlfrr I• "'"'" nr h .. • c11m11ltt~I)' fturround
"'I hy rlu'· .,,. h) nlhl'I' 11·lnliwh· lmperme
nltlt• mah·riul•. n.1tur.11 rt·rhnr1tt1 niny be slO\\', 
nnd tht• \\iUrr tukrn !n1nt "tC\rnP"c !n t he 

• • • • • • • • • • • • • • • • 
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If IHL l'Al.f, f I U-11 IJ IS NUT 
AS LECIRLf. AS THIS LABEL, 
IT IS our TO THF. QUALITY 
Of TUE ORICUML. 

not l!r repfen1'-hit'11 r~n f":tf. 
'f'i<ll I I UPfli " UHUlr~ r~:u 

:.u ctf ~rem zwtur.;a rr('n.ar .. ·,~ 
.. rrp ;is " r fa.rt"..,.- • t .1n • ~ 

• than t~e ••ter "'ti! tn thHe bnd1ot of 
lrfDC• \ Allf'r fttC'tSn lfurin..,- l'f'Mnt:h nt nooct. 

ll11\lft\t-r. AJ lt'lt ":Utr lt'u•I AhQttnt to chem 
• lo\\tred 1.,. f'11Jmrnn•. z tho t''Cltnt that the 

h\drauuc • .tr:tdu·nt •• rC'\t-r f'\.i, then prob-
tr; .s i -.ult, nt h.lnntr ""i""lllo.th rt"C'n.1r,-t• 
jrtJ-. '""trto\· V1\·1n~ an rrronf'Uu5 arnrr•• · 
ion uf •""•;amount nf n.ltt"r 1"1f'rt-nnr.1lh- \,UI• 

. Jbf~ \' •f'f •• "•'•'" ohta1n1n\.· "'·lltr r1r1nfl• 

;1hf\' u :01 1n.·r •1-.nv ~m •uni of rt"Charr• 1
rnm mnft\· ·( lh• oirums 1nri laku Ref • 

•rt•nC't' 1 a11· ' •hn-.11 ttlal th1·no trobabl~· 
IA •·mfl r"C'hArvl' lrnm th«' \\'hue Rh·tr tn 
'he outhructrn f.'orntr c.1 the- m.a.pped ana 
''hfrt flUmf\tnt ft r rice 1rnt:ataon hu l1>w .. 
•·rt'd \\lttr 11·\·t-I • llf'lo•· etrfam 11'\'fl 

,p.:tlh- 1 m •t •rasre 1n .. 1r:ad (•I !rem INn;ari:l" 
t f'nd I ttlln• .1~ tJte ,,,.alf'r 1n 11ot r.w,• i• 
ft·1>Jt•lrd 

Rtthari.:.. 1\ 11trttt J'f'nfl'lr:i111.n H ~llnl.111 
'\~Ur ,,,, f\l' thP F'all ltrw m L hol-" -~ •t \\'h11i· 

t"ount1t' .Md In othrr r.1"~ Hf tht .lrt•,t •\hf'rt• 
rht m.11t r .~1,. .. , •·rh-1nc 1h.- 1.n1111ft·r~ .1r1• li•J;a. 
fl\·t•h I l.'fmtablt• lrom tt:r "tltl.h.'t1 dn\\M ft,•J . 
.tll\'flh· 1.~ :.nt> mater1:il 11\·ttrhP:e t hl• ha".al ... unU 
u1d W"r.1u·I •f lhe Quntt"rnnn· 1ft•no~1t o1 fl••nrh· 

•. , • n·\\·hrrt .\lune: tht fall f..m" :ind ''"'Jlh an 
1~ht1r I 10U.'t ~. trnt O\Pr much ot rhp .tr.ota thr•~ 
f,~~"'H ri- "H~rlmn h\· "'·'' "hic~h 1m~1f'• 

t h(I J Pntilrauon nJ flHnlalf 

F"hwr.-. .iho"" hwfroi..r:a1th' .. , '':lltr·h \"• 
••I ti Jl·r J.,.,, n~ 1n. \\PJf~ ;.?1Hl .md :!tiH .1n1i t>-!• 
-I.uh r .. inrt1U r ·r :-it.':arr\• '" \\nutt • oun1\. 
. \ Jrtntr:al Ml't m \Uller fp\·pfc oecunc 1n bnth 
"f'lll 1lftf'r Ptranch n( hP3V\· rrt<Jpatauon. In• 
d1t"t1ttn .. r rhar•• h' 1l1 rttt Ptntt ra1 ion uf 
r:\ln Thf "'" la!f l't>mr .! or .s "ttk• 1-e. 
hand tJ,~ J'f'r1od ot Q1U1mum pl"f't'1pnat11.n 
AUJrl.--'tln~ that the placts 11( rt'Charsre .ir• 
l'Omt 1h•lanre rrom the "eH• The 11uctua-
11on~ C'!l:Jftd h\· 1nd1\'1dual r:uru •ttm tfl br 
~•IPt-nmpo;eo «•n :a nnernl ·~~!lonal •~nd cf 
1-fah .-atfr l•\ •la In "\mttr nd •pr1n• 1nd 
Id\\ "•l•r ~\ti• 1n cummtr and r.df. -'nd a 
not1tf>ot1,Je rL"t alter a n.1n •~ mo"' rkf'h t 
bf. •ho•n Jpon the rJ$1MV runtt ot nantrr 
than upon tht dtchnin• tun·• o( oummtr ,\ 
much dottr r< rrf'la11nn bet• ... n tht rrtt1p1-
11uun • r.d "hf> ''-Aler lrvtlc J rnhahl\' nuld 
he no1..-j ! .~ rttard 11( rrrc1p1t:it1C1n 1n or 
ntar the t.trfa of rtchar.re .,,.,.. &\'allabf• bto. 
C"au•• th•re Ito 4 ~fat \.1rt.1bllih· 1n lnt•n•n' 
.•nd tl1Jt1U •n t•( ~ummt"r thundt'rflho""•·r. 
><11hln • n ri11tan<b .\ h•·dro1tr.1ph 1 r1rr 
II 01 \\fll 176 Lopptn• T"t1a rv 1 •1 undifftr· 
tntfa1td ''i phtt1t1 i1howa .~ rapid rlH! In wa1tr 
level 1mmec1at•I\· after tht hta\'lf'r r:un1 
The rl'Ch••~• •rfl'Ctlnsr 1ha. "•II prob:ibh· ..,. 
\!'•1ra rn tr.f! 'IC'lnlt\· uf th• \\tfJ. 

Rtch•••• ~·- water from •1~am1 and lake• 
probabl)· 111! ,. 01 minor .1h hou11h .. r fn. 
crta11nr .• mportance 1n the H~a co\·tred tn· 
the pr.11n1 rep0rt. Lffnus~ 1 h~ re111onal wa. 
ter lab lo 1 pl. 71 11 nearly evuy" he rt hhrh· 

Thet> I , ..... lfltl• 1.rh.irirt IU lht Qua. 
'trnnn· fft'PCM1t1 h~· •u~ur1nce inflow from 
nhat .. nt formath•n11 Thi• f rtann·t ") un. 
hffrrentrnl(od 1h•puau .alont.t thP F.ill Lin~ 
111d Jn the ::lund 11111• urta l1irn1•h •ome r e • 
·harirt 111 tho Quattrnnn 1l~Po•H1. but their 
~•n .. nlh· ftnr 11raln ""nth· r••lrici.. the 
.1muun1 II( \l'ftlfr pau1nsr 1hr11u•h them. The 
1mr>unt n( Tl'Chnl'll'r from th1• ,\!Oka fonna• 
uun .• 1,.0 i11 •malt f)ttau~• 11f the tow perme .. 
.1b1llh· .. r the fonnoilon .1n1t httau11 a var . 
l.1blt •hkknr .. nt tht T•rt1nn·1 •1 ondl!fer. 
nlUUt•il rlrJ~t!lll Vt•ntr:tlh· """• l>\•tween the 

.\toka r11rma11on .inti lh• Quattrnnry depos
it~. 

The •h•Pt' ind elup. of the "ater table In 
Quartrnnn ''•Pot1u rn 51arr • ot Lonoke. 
Pra1r1t Jnd 11•h1te l"uun11r1, 1lur1nr the apnna 

11t l !l.1\1;, 11 •hu1"n on plat t ; by contoun 
•lra\\n "" the wa 1tr lnblt. Each «>ntour 
lint hu f>f<en •frawn 1hmu•h ro1nu on the 
"•ltr l~ble hllvtnir 1he ume .illltudt. The 
JIUtudf".!\ nt tnP••un nt polnl• "~re Lalcen Crom 
•1uadr•nll .. map1, ~nd th wn1oun Probably 
•nulol 1,.. mu<h •muuti..r 11 11 \\ore pou1blt 
~o run uutnimtnl.11 r, \t'! ~ to tht meuurin1 
pc>1nu ct all ""''• c~ rounJ \\&te r mo•• 
rn thr dirttunn "' ma"lmum 1lopt. which 
'" •I rurht 1nr •• 10 th• t"t1ntoura . Th• 
<ontour map ind1ratea •h.u the "•ttr table 
l'iCrpu1 "'•uonalh· 1o~ a1rd lht uuthtut ex. 
""'Pt 1n tht ~nnhtrn J'..trl 'r lhe a,..a. whnw 
11 •I•~ "'"Ard t he •uuth 1n111 tht !Arp ..,,.. 
of drprf'••lun !ormtd .,, httl\ \' pumpinr fn 
lht 1;rand rrmlrtt rt111on I En11ler. Thomp. 
~n. and K11zmann. l'l t~. rl. .\ l ll'llhln the 
·•~ "'ho" n un 1•lntt:' f .u1utht.•r. but amaller, 
'"""• 11( dor,...•lon h .. l>ttn forml'd by pump. 
1n11 1or rlc~ irrl~ntle>n wea1 ot De1 Arc In 
Pra1r1t'! Cuunt\' \\tater ' " mo,11nr toward t he 
rtm•r of thl1 ron• lrom •II direction.. The 
•1•ac1n11 or lhp <'•lntour • mor the ontlro area 
"hO\\n on r'l;it<' 7 fncflrn h•" 1111 u\·traare rtlion. 
111 hdrnullc 1c.-ndlen1 111 ubout :1.2 fHt per 
mile 

·-



This 11\c•1•hc 1tt'ad••nt. to • ...iner \Ith ctr.er 
111inovn f~: u. 1.an biP u ... ..a t • •it-h·rnune 'he 
r:i.h • t rr '"rntnt 01 thf' l-1'0U~1 \'f:ttrr n.i 

Uo•• e •l,u&ntit\• I .th·r t.ou1nl." 
•nrou&:'n .;·\'*'fn cr~"·"t'Cltt r .. d .. rra 1 ""'· 
lf'r·t~armt' n:ntn3l u cumputt.-d tn· 1 he tc r
mula: 

<l pA' l'I.\ 

n "h1ch 1) IJ the quunm,- •i "Mer. p '" the 
!"ttro,n\• 1 • ·?-te minen:i1 .. \ i. thf' crO!•·l'tt'· 
llonal .ir~A •~ the 3\·era11e \o'l\.lCtt\" "t the 
.,round attr. r '" the ~11et'fl(!tl'nt of pe:rme
.1b1ht\', jna I I• the hydrnulic 11rndient. The 
.1ppro'C1m:u, r:ite of movement of tho \\l\ter 
''l routirh t hr 11ra.\1fl nnd :&nnd cnn be uhtoincd 
'"' :1ppllcu1. n ot the nbo"r tormuln trnns
fW'~t"'d a• f :lows : 

\' 
P l 
I' 

la P u dd.r.~ In plloM per """ per «1uure 
t'lOt under , hi·drauhc l!fndtent of 100 per
• nt ann -.mpernture "' 60 F t )leinzer'• 

·1 n1u1 . at' I · 1(1\'tn.an t•et per male. :ind if p 
• J('hfn an ;frctntAJre. ,. will l>l' K•'·en m Ctet 

per eta•· '"' t~e follo\<'tng formula· 

Pl 
\' - ,;95p 

Tlle n1·•ra11t cc:•fnrlent bf ptrmHbilitr from 
i aquifer :nu an deposit• or Quatem:irv •a• 
tn the aru 1tudied Is about l.'.?00 l(Pd·fl.· 
The hyrlra~ .c irndaent :• about 3.!! feet per 
male For an asaumed po...,.at•· nf 35 P'"'tnt 
n the area ·he a.-era1re nkxal\' ni the irround 
\attr can bt e<'lftputed b,- the abo\'t formula 
a• lollo"·' 

,. - 1;: X :
5
.!! - 11.3 foot pt'r d:i• 

)IO\tmen1 c-f water tn the T trtl&I')' t •I un
·hCf eren111ttc1 depotat.a 1< do.,.-,, dip t•> the 
•outheut. '1ovement of "ater an the Atoka 
fnrm11tion u to the $0Ulhoast toward the Fall 
Line which 1>en•rally Is down the dip o( the 
beds. !See Pl 1.) 

A considerable amount of natural discharge 
,,r 11round ·ruer lllll occura in t he mapped 
11rta. chlefl\' by evaporatlnn nnd trnnaplra. 
tlon where the water level b auf!iclently cloae 
Ill the land aurlace, und by hydraulic db· 
char«• throuah seeps nnd sprlnp. Waler 
may be taktn into the root.a ot plant.a dlreclly 
from the 1011• of aaturatlon or Crom the ca
ptllary frlnse. and may then be dlacharred 
by tranapiradon. In the centl'al part of the 

11 tt "' '· flt.:.;;u l~ sor 
AS LEGIBLE AS TH:s LABEL, 
IT IS llUE TO l'HE QUALlTY 
Of Tue ORIG!Ni'<I.. 

"""" no"n uo pLlll: 7 the cl~pth tn the .. a. 
'« •~bit u •o 11reat that there ,. little or no 
•ran1raratton r ft\ anor:auon trom the tone ui 

uuruuon c r the l".lp1llur,· 1nnn. Howe,·•r. 
r.atur:1I •h:tenaria~ 1hr1>uwh "Pl .. nd "pr1np 
oe:cura near tho Fall Lano trom the Atoka 

f •nnauon und rrom T.rttarq ~) undirteren
uott'd dl'ptt•ll • ::'ttpt 11ntl •tmnas alon1t the 
main ond tnbutnr\' 11N'nm channelA dlscharre 
jp'OUn•I woter trom QuAternor\' And Terti· 
•rvl •1 und1fterontlattd 1lrpoa1u· and la.rrely 
•npport the ba•o tluw nt the •tre11m1. Alonr 
1he l.lttk R~d Rh·er In \\'hate County :and 
3lontt l"\•prus l'rcek the contour11 1hown on 
plate 11 bend upatr.-am. Indicating that there 
is d I• ch u r 1r o 11! ground wnter Into the 
•treams. The cuntOU1'11 11110 indicate dlachuro 
of 11round w111er into the White Rl•er obove 
Des .\re. :-/tar Dea \re the 11round.wa'ttr 
l~vel prohabf\' " at about the 'ame altitude 
a• the rker l~vfl under nonnal conditlona. 
Thus. t h.-re rrobnbl" I• om• movement of 
\\ater into the Quaternnn· depo1lts durinr 
rlrnd •latte• nnd omt vround.water dt.
rharo., into the White lth•er dur ina low 
H.AJr'it!il. tn the ti<ttreme •outhr:utem tamer 
of th• area th• water lf'ela are below the 
White Rher. and tho Quateman· 1l epot1ta re
C<'l\'t water Crom the river. 

)luch around "ater 11 d1.1charirtd from the 
UH by IUbeurface flow lntO the larrt CODe 
nf depreu1on 1n the Grand Prairie rqlon. 
Thia movement I• Indicated bv the 1lope of 
the \\&ter tnble (pl. i) From the an~ 
permeability clettrmtned from aquifer tata. 
the n•·•rnae •IOI"' of the ,.nter tabla alons 
tlte 1ou1hem oJp of the area from the wa
tctr-t.abl1 «>ntour map, and the &\tr111'1 1qu.l. 
fer thlckneu from the 1.,.. of wella. It !a 
computed that about milllon rallona of wa-
1er (>fr dav Oowa from this area Into the 
Grand rrame .-one of depreuton. This 11 
.1'11•ut '" much •• t• uaed for irrlr1tlon In 
th• •ntlre area co••tred b•· the present report. 

HYDROLOGIC PROPERTIES OF THE 
WATER-BEARl:-IC 'IATERIALS 

The quantity of wnter that a water·bear· 
inlf formation will yield dtpenda upon the 
hydrolorle properties of the materlala com. 
poalnr the formation. Tha two hydrolol!ic 
propertlu of gnateat 1l11'1llflcance with re-
1pecl to rnte of )'ltld are the C04!ttlclenta ot 
1>4rmubillt)' nnd 1tora1r1. 

Mtlnur'1 coettlclent of permeability, P, 
may be expr.ued In field lerma aa the nun .. 

111 



hol•. In ::-.e \H•lls t .~ , ... ,n~ L• 1 .. r1cr~trd 
•r 1lvlh:J U\\ tl.c \\,,h:1 !t!H•I 1 !l tn tnt.-,l 
t~ll" 1·rtt n 1 r tr:un1·r 1 1~1 • 1•ro\ 1de 

1 i.·rrat~ r ••:ika ur~.-a .lnd l mhthn mo\'f• .. 
·nl·nl 11f .1r..i .inti )rra,·cl t'r1 m I hf' n•1uiit r 
into the ",.,1. fhe Ul•d-co~ed ··H•ll• l(Cnt•rnllv 
1erminn1e ~ and am! arc IO'rt o•p•n al th~ 
ltuttom. '\".1.ttir 11nter;i •• t the lf11toni .ind 
lh ro li."h t~.. ~ J• lnU. 

Ouir '"11' rutrurted for cfomP~t•~ ippli,. 
are -.•ommcr. :"\ urt-!\• \\hPn" the .\tukn {o rmn. 
lh·n ~nd t'- T.:nsAr\·t" 1nd1!ft:r11nt1attd Je
po~au :tre :t :atl\"f'h" n'"-a.r the :.and urface. 
Tht\· 11entr~1w nre l!O 10 l6 lntht9 m dlnme· 
ter and ~re 9 0 rett nr le•s m dtpth. Tht\• 
ire curl>fcl :th wood. tile. • ·r concrrte. 

I rrhrnll~n .ind 1mblic·~upph· well a 11eneral· 
h- uro lr11!e~ with h\-clrnulic rotnrv rl111 or 
"1th .. uuer nd •nnd-buckct riir1. With the 
!Jurr rt·' i-ole i1 nugerrd to the wnter tn· 

?e nnd tr.r rrtn and en.sing are halltd tlown 
into rhe •~ttr·bortnll' m1uer1nl. ~lanr of 
thP•t "•ll• rt imi,·el r~cktd. 

\qulrer Ttst8 
The roeHk:tnt of permeablllh· or tht Ttr· 

llar)'t ") unutffcrontuted dcpoma w•• d~ 
termlnetl 11: .\Ill 220 In the \\tstern part of 
the snntl ll:lls nrt'n (pl. ~l In Lonokl' t ounty. 
Four other •tst.S were m11de In Lonoke nnd 
White C'ount!ts to determine 1he rotfflcltnu 
ni permcnb1lit\' 1n depo!<tt.S of Quateman· age. 

It' THE PACI. f ILll£L> tS NOT 
AS LEClBL~ AS THIS LAB!L, 
IT IS DVE TO THE Q~ALITY 
or THE ORICl~AL. 

Other i.su \\He mnde ·• few miles aouth of 
lhe .irta 111 lhe pre:.•nt report dunng tht pe
r1o<I 1910 •n 1911 tEntrler. Thomps.c;!l. and 
K:umunn. 1015. r 1::1. Tho aqmCer ten data 
.-ollectctl •lurtn~ thla 1nvesu1rQtton were an· 
J!yzccl hr means ot the formuln tor nonateady 
•tntc iluw 1Thels. 103~). Tnble I aummarl1t!9 
the results uf tests m:ide tn nnd near the 
report urea. 

In itcnu:il lhe c~iflcltnl.S "' permeability 
'"""'""" Crom the F:ill Line 110uthward Into 
tl:o t,;rand rume r•1r1on. Tho lowu valu• 
near the f'all Une are Indicated ;ilao on the 
map or the water table lpt i1 by the doter 
~parlnit or the C<'ntOUr lines. 

An '"·eraqe coefficient ot permeability for 
the Quaternary nqulter In northern Lonoke, 
northern Prolr!e. und •outheastern White 
counties UM table ll I• about 000 aallcru 
per da,· per 1quare foot. 

f'Lt:CTt:ATIO:\S OF WATER LEVELS 

The ·1·ater letels ln po.ru of Lonoke, 
Pntnc. iind White Counues nre not autlon
nry but riu and fall much like the waw 
le.-el in a lake or rutrvoir. However. onr a 
long period of time n condition of approxi
mate equilibrium Is established between the 
amount or water that Is nddcd annually to 
ground wnter in atorall'e and the amount that 
is dacharrtd annually. In rentral. the ••· 
tu le,·el rise• when the amount nf rec:harre 

TABLE I 
IMaUo•• .r \q•thr T ... , ..... rom,uEl4 Codfkw"u .r r~rwtaMh•r 

Flold 
Aquil tr coeffldenu of 

,., .. No. Location 1hfrkn111 rormublllty Strathrraphle unit 
111.1 C111d/lt.11 

~o Sft. is. T IS . R Ull' 1: 1,000 Tertiary I ?l undlfltr· 
tnLl.ated dtJOllU 

.01 :!«. t5. T I :>. R. • W :& l.200 Qut.m.mry d•peetu 
:.o S«. 31. T.6 'I. R.; W ... ;oo Do 
:51 Soc. ~. T.I 'I . R.; \\ 40 600 Do 
·11 !lee.~. T. ~ 'I . R. 5 W ao t,000 Do 

S... 3:1.T 2 'I R. I\\" uoo Do 
S.C. II, T.: 'I. R. U \\ l.IOO Do 
See. 17, T. 1 S., R. 7 \\' Z.100 Do 
Soc. 9, T. I S, R. 6 W 1.IOO Do 
Sec. J;2. T.: tL R • W. 2.:00 Do 
s... 3, T. 3 8 •• R. < W, 2.000 Do 
s ... 18, T. 3 8, R. : W l.IOO Do 
S.C. !,, T. is .. R. 3 W 1,200 Do 
Soc. 30, T. 5 s .. R.' W. uoo Do 
Sec. :!3, T I S. R. Z W. Z,300 Do 

lT 
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l'"-' f't1 1lw un,1111111 ut' di•l'h.u ... , .. nml It tit·· 
d1m•1i \• lu u 1h1• 1ll•d1.11"Vt '" .. ,11·;1tt·r th.m tht• 
r•' hnrv1 Thu • 1n t t h.uw1·11 m th1• \\ah'r lt•\ 
t ; .. "' "* ll r1·flt rt 1tu t , .. n1 ,,f •l<·ph·ta••n or 
u·111.)wu.n~ ul 1 f th• •HOHi 1l•\\,tl1•r 1·~ 1\t1l1 

S.•\11,1~ f,Kt111• tlti\tu) th1 .1m• unt t f ti 

t•f \\,lh I lit-\1 L" 11 \Hll!I Tfu l•rlRCIJLd t•Otl' 

au th<' 1·tt'('ll lloal ••n th.tt I'•' "'~ throu~h th« 
"'4•11 1111 1• •''"' ,, t th• z..•tw 11f :itur0J.U11t1, 
a,,,, ttu 111n•u nt t•" l~i!'~ th.lt n-:ith1 the un. 
1l1•rJ!I' 1ar.1I n ,-r\ulr frnm l'"tn·;:\m~. Tht tr• 
)Hl1t1n \ ... I\\• t·n tlh amount 11t •'''~1pttnti- n 
.lfHl th• I•\ 1·1 .... tt "hu:h tht: "~•tt\r ij\umt~ tn 
'"'"~ ,, l"mphrnh .. I h' ,.t•\1·ral focttlri'. Uur· 
inJ: n l11n1-t 1lr~· 11~'riotl thi• -&oil mni"turft ~. 
l0 unn·11 1h•1•lt·h._I thruuµh ,,,npornt1on tu11l 
uan·q1iratlnn. \\'twn "' roun tlt"f"" oc(ur. tht> 
ull.mol tun dt1fich•m."\ OlUJ'1 '"' rrplt•nh~ht•tl 

ltt·tor1· nnv \\ah" l'.ln tk~n·rul throuJ:h tht.• 1toil 
111 tlw .111ulrt r \\'ht·r~· th,· v. .ater.1,.. .. ,rinr for 
l1Mllt1U h ~O\t'lt'tl h\ td.1\1\t'IY '"''"·rnwal1h 
c-11l). U"" l• lht• iu1111Ct r In 1ht• dt'I"'"'''" 11f ()uu 
h·rnal\ us.~•· lo I ·''\JI uf l,unok,•. 1"1.uri , .t1ul 
\\'hlt1· c .untu r., 1h1• "~•l<'r lt·\·et ... ,1n• no1 ,,(. 
h·~;h"fl trf1mc·th.1h h .. r •ln1nrh lw ... .-.. •unal f1r 

\l.tfh rlMnn~ In r.onCall. ln .. \•·.ul. th1·n1 •~ 
·' llnu~ '· }" .uul thr nl3j!ni1uch: or tht- nurtu.1 
lh·ft' t4 Oot H" l,\IV'' Hf. that o( n11tt11,1U11n\ 
rn 111u-on(1nt-.I ,11111lfrr, t•) ... t·\\ht>tt-

T'u t'ttm111t1I rmtt11" tuntr11lh11s.• lh• 11' 
dint· 11( \\1th·r 11•\1•}'4. ,trt• tht- tfltUOli\\• or WU 

1-·r lla!UIM ti f111n1 \\t•ll tlw q11;1tllll\ nr \\;\h
1
t 

1run•11lr•·•I 1llrt'<'ll\· from lht' ""'" 1nhl1• h• 
1•l11nl•. n111I th•• •11111n1i1" cli<chnrv1'11 "' ofnu. 
t•nt ~1·1·1'-IWt' Into thr 11;tn•um-.:. In th•• l.tinokt•, 
1'nurh" . .a111l \\'hilt• C"n11nli,•ot urra tht• 1111n11tltv 
p111n1,.,1 fr••m \\1·11 , .. murh l:Jr~1·1 lh:m ttw 
utht 1 H\o (,1rtur' t"ftml1int"t1. A• n n·•uh. 
srn•urul·''"'' r lr\l·h .if ·nl nn 1nilrx o( Ou• 
r.,t•nt of "t•htlr:t\\41 uf \\:lll'r for trroMlion. 
.\11 1rrw.1tlun \\llh V.t•ler rrc m \\tlh1 ln~ 
(r,n•• • th,. \\attr 11•\t•Jc. tlKhn•• until itr.ul· 
u-nt ... iar" rt mlJu•ttd to lhe 1ncr1•3J'td \\ith· 
1lr.l\\OI If th1• Irr I J.' a 110 n dr,~lopmc·nl 
rt'arhe• lh1 1•·11nl "hrrl' lht pumJ131te rxct't'<h 
tht• n.1turol J!TOU01l.\t.Alet tt<h3rsrt. tht' \\,\ 
trr It·\\ 1 ... 1tho\\ m.l\ dt<elineA fr••m ~ e:rir to Ytt':\r 
Thu \\nh•r l~H·I mra•un·m~nl• n(flird 11 do•t 
dwi:\. ou th1 t, lutiun ht"h\\'t'n tht- :l\·ullal1ll• 
\\hlt'r •u1111h nnd it" df\•elorlmt•nt. 

Jllntt• ; ithtm Ill ;1 cntlt' or deprtt1t1lon, \\1
11\l 

ut U1 ' ,\re•. thnt till cuu-irrl t;v ron(~.ttrull\tl 
1•11m111w f• r irri"••linn Thrre ha• h<'rn a 
l"•nt muuw th·din~ of water 1.-·~I in lhl• nru 
11nt'f nl••UI 19:1~ ({'ountA and Enpler. 105.11 

Ill 

If 1111 IALf tll.MIJJ J:> l>Oi 
AS I FC.1111.t, AS THIS l.ABf.L, 
IT IS llCf. TU THE QUALITY 
or Tiit ORICINA~. 

It,.,,. 111.-o hu• ht t•n un mcrNuw In ric•- ncrl'· 
·U!• Ill tl111' rin•e1 Crum fl.OOU HCrfl ln 1038 to 
1'.!.:.!UO u11u11 m l!l1l Th,-. continuing dccllne 
1n \\,ih r 11 \t+• t1 .. mit ltt \,.. r.111 .. ,.,1 lnrJCt1~ b)· 
1tt .. w, rt•:11 •• m tlh' ruh· ,1{ J• .. m\pin~ nnd b)· 
ti, I. ll th~1l \\tettr lt"\'t'l"' h:i\·t· nut ~el btcomt 
iu(Jvah,t to lht" Uf'\\ rnh-s of \\lthclrawal. 
111< '' I• hill• '" uhl 1ha1 1n lh<' ()ff Arc area 
\\i.'h·r •• I• tn~ "1th•ln1,, 1: frum the.- aquifer 
t 1~h r thJtl U ('.ln Oo\\ 10 trom t•~ffnt 1-0Urtt:• 
or r, ct1.1rJ!''· Tht• h,·dr1•srr.1ph' 1n fo:ur• 5 
"':it1\\ th1• \\Htt•r·k-\t•l 011.:"lUHtl•IO"' tn fl\'r tlC ... 

11n11.111011 ""II' Cini•hed m 11 .. 1•,.iU o( Qua· 
tt"rnur~ UVt.' tn northern 1.onulua ('ount)' Th., 
a\,·n11iu• nnmrnl wutl'r·lr,,11 ,1 ... -cllnt.> In the G 
\\di• hn< loet>n 11b<1ul I (11()l. Tht hydr1>
"1 uph• 1n (1fture ;, ~how thut llw \\Hter level• 
hll\l' foll,•n •h•adil) l'~Ct'lll llnrinl! lhC period 
l!t:t.~ to Ht';,, \\hrn r1c,• urrC'IOtC fltcreruu~d 
frum lll.lllKI I•• 12,500 ncre•. nnd I ht period 
1 11~0 t11 I ·q. "lwn l11t' 1 kt• .11."n-.ort drcreued 
lt'tlll\ U,14... ·t.fM'M) tu !)t.r.ott UCH~t. 

Tlu ,,,,.r,1~' tlt"tllm: in \tuh·r l('u·l• ln Lon· 
••"' ( 111m1~ "·'~ .1hout 2 (,'C't from thf' aprinll 
ur l!•~• l tu tht• PJ•fln~ fJf 1!•~··, nnt\ "\ioUt 0 6 
fuol fr•!fl• the. ~r·nni• of H_. ..... to tht• pprin~ of 
111·.t. Tl"' .1\1 t.W•' ,,,..,.hi\•' 1n '-\rll• in Pr.drif': 
f·uunh \\ ' ··'•"111 ~!! f1 't fr""' tht rnnf:! of 
l'l~tl to lht• .Pol'rinr u( ,,,., .. , uml .,hnut O,!l 

,,.,, fru"1 ll°'•• -.pnm~ 11( ·~,··· tu '"'~ rrmr nf 
1n~r. Ttw 11•·'1."0"·'''' in th" iii hn• frtom 10;~ 
to 141"••~ , .... 1ur1l111h .. I n1.11nh tu Un th'C'r t1'"• 
iH tiri· 1u•rn1).'' tlunns.• l!l·,·, 111 \\'hate' roun· 
" tlh·n \\,,. Mt ;1\,·r.1i•• \\1tt1·1 l1·\ ·l d"4* n f 
u·l·out n.tl fool (rum ttu· oi.11nnv o( 10:\rl tu the 
"or11w ur H~;,ti. hut th' rt "" 1111omt- dttlln• 
rn t ht• t"'"' th 1mm1"'·tl ;u t•:. Tlw rl•f O<'· 
,1uh1l .. ,,.1 th1· r,•m.t1nani.• p.1rt .. r thl' cnuntr 
·''tt·r •. 1n1I 11u.· ... umnl1h m n••J"' n .. r tn htavy 

!llHllW r.llll"• 

\\ 11 .. r h "''" 1n "..ti• In th• Trrtlan I'> un· 
.1icr .. r.:nh.1ll'<l 1l•l'"''u .100 in th• Atnlla fnr
m,,t1tm ~·-·m·ralh h.t\t· chti\\n C1nh• mtnOr nuc• 
tu .. tlon " tlurm~ thr Z \"f:'1' of rf'C1\rd The 
"'II• Rf•• ,,( •m•ll 1liamc1~r 1tnd nu larire 
1111.mtilit• of "3l" ""' dthdm• n Crom 
th1·rn: run•Ollllrnll)'. the \11\lot·l~\el nuctua-
11 .. 11• n•Oc ... 1 rh1eO\' ronchllon• of oatural tt
rhnr~·· nml di•chr;rit<' ll11rln!! lht• drou11hl 
"''" 111;.:,:.~1 I u numlK'r ~f Ahnllo" "ell• In 
h,,,h (urmution°' Hrt' Yl'llOrh1tl tu hU\'e' f{OnO 
1lr)" C1•ntrnlly h i• ntttJCJ1nry unlr to deepen 
~urh 11 '"'II to ubtnln domMlk auppllr• evtn 
clurlnit H'ar• oC I~• thnn a»er••IW preclpl\JI· 
tun. 

• • • • • • • • • • • • • • • 



•·11. J lhdrvu•Ph• • f tlu«h .. IMHH of •ater ten\I i• 
•«th 1.Sl. 1 11 . t II, U t. aM 11'1 fuu1hHI '" M.-IH 

ot f.ty.u•o•ar1 au '" notthtr• lA....,• ("Ha\1 

· . 

n· 'IHI. l'A<.l ni..1rn IS NOT 
AS U:CIBLE AS TH l S LABl!L 
IT LS UUE TO THE QUAL ITY • 
OF THt OIUCINAL. 

. ' •----"'--4-~~~.,.-~-1-~~""-~-l-~~;-~-1-~~;-~-1 

- . ...... . ... ....,.._...... ........ ,. ... u tc 
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l 111.llA 110!\ OF 
1:Rot':"ll W.\TF.R 

Thr 1•·t11 nmuun1 or \\,eh r with•lr.,,\I, from 
,_,.J1, 111 tlw .1r1.1 '" '""""'"'"'' 1 • 1111 ,,1 ... ut 
\11 ni~ct Th• r.1u ..... of 11-.(", 111 m~ql f•tt 1lif· 

h•h1n\ 1•1111111•-•"• .1n· p11h1~c.· """"'" u.·1. 11 .. 
mt,.,,11• I 1r1 ~·.11to11 ·!~;,, • ( \c.htd1 :!I 11w1I '" 
(111 th1 1n 1~.1t111n uf rH.'t• 1n1I 1.+"'1 notcl 1111 th1 
l'llll·Plt nt•·IH 11 1rrivu11on 1o( rm'- 1·r1•11 

Tlw ... 1· lwun .... ,. l•a~t·•I "" t.•at\ ,1u11111.IJ't' 
1110111 ,1111 •11t111t11l l14 I 1.qut.1 I.till 11111pt1u11 nl 
tH VP.I 1 .. I 1'4 I tll IHI 1(,.1111.,.tlt II .. , ,11111 th1 

,u 11·11r• 111 1111 .11111 '"" 111111 1n1~01h·•I 

l 1uhf1, S u1111llC' .. 

Th1·11• t'I • hH· n.1m1rt11.1ht11• ... 111 th•· ,11·1·H 

1 IMI .... ,. )'tHIUH1 \\uh·I .. •' "tlill'\'t ul pul1ht• 
,1111111\ Tio, 1.111)'• 111 1••1•ul.1111111 l1•·n1 f':.!•• 11• 

I ltl:! 
IC('C'ltt•. \\ hht- t uunl\ . - n,.,.1 ...... l"t•hlnlUO 

"' ut .1l111ill 1:.:no mhahn.1nt,.., n•f·"' \\,1h r .11 
t h1· 1,1lt ,,f .il••llt I ""10 0041 ~·JMI lt 1• ,.111111h1·1I 

••••th.! ,,,.11 .. t:!UJ .1ml :!:i• t.i111111w· "'·''"' sn 
ii• I., 11 ••1 <i11.1h n1.1f\ ,Ot, .11 1h·plh., nr •tt, 
1h•I :1·1 ,,.,, 111111 rt·1••1h .. I \11·1'1 .... 111 1.~.".u 
1••11 I ,·.-1 ~1+n1 1"h1 ~.•l•r .... 1•un11 .. -.I lt1•m 
It' ,,, IJ., 11\ t11tl1m1• 1•11"11" 1h l\1:11 In 1 )t, 

t • h tlh II·~ 111t11 tt lt••.l•M'-1•.tllun • 1 \.11t·1I 

t uL Im 1h 1 1l 1111 h ,\ • ht·nUc:'til .m.;1h 111 nf 
" '"I fr • 1.U 11 ... L"l\t'U tn t.11.11 ' 

11¥.odlurd I\ hit ~ ( 'nu nl,. - llr. olfhnl I• 
1'"111-J•li; ,11,, uh• 1. tn• 11 "''II t'.!"!."•t. ""10 ""'I tl•1·11 
\\hkh 'u hi .th 1 ll11m "'"'n'l .1ml vr.1\1•1 m 
1l•t•"l1"" 11r t11c1hrn.n .1r-1 Th.- "·'' 1 , .. 
lMlnlltC"tl lfunt lht• \H·ll In .,n tfltr1t.11h thl\. 
'n 1t11 l•tnt purnt• ml11 ,, •:11 01 ._,,,Uon 1.•ro111t1I 
'' .. , 1 1111 II '' f111m1"·tl frum 1tw ""ntun•I ,,.,.. 
1·n111t lrl1o u .iU.IHMl s:.ill•IH 1·l1•\.1h1I ···"" ft I 

11 ... 111ln1t111n throuJ."h th• m.un... t\ rh1·mit:al 

1•t.il\•I .. 1•f ''·•h·r trum 1ti1· ''''" 1 .. ~'1\1·11 111 
t1l1t.· ,.c 

( .1b111. l .onnkf' ( uun1\ . - Thi· ,.u, 11f C.1li 
•I \\hTh hu• U IJO)IUl.Ut111l or ah11Ut ,1 thuU 
•• ml. 1- '"l'Plh'll 11\ :! 1lr111, .... 1 "''"'· '..!l l 1 ,,f11t.'11 

1• 1,;ou It, t 111 •'I' .mil :! 1 llt "h" h , .. 1.11 ... ~, ln11 
111111 1'h1J'1 \\di· 11l1l.1111 "·'''"' l1on1 -...1n1I 

•111l h .uul 16}111lt• 111 lht· .\ lo" ·· r11rmauun .11 ll 

11·1M11111I 1.1t'· 11( al10111 ·n i•pm 1•.1t·h Thi· ''11 
11•1 u pumJ1'"41 1hrt•,·th tutu o :m.1H1t1-~'ullun 
1•l1•\,1lt-tl ••• n". \\llh••HI l11·irw ll'•·Hh•d, ,.,,.Ill• 
111lmth111 th11•u~·h th1• main.. Ttw "''ti- tlul 
nut 11u11t1h t 1111t113h \\Uh•r ti I th•• tlt't"41 .. u( C'.1h 
ul 1tur1nJ• Jht• .. 111nnwr,. of l!ti l ;ind I!>~'."•. anti 
1ht• rU\ h11• trn-ct. un ... tu·t.·f',.~fulh ''' 11\11.ttn •• 

11' THC iill•l f I Ll'lt.IJ Is No·r 
AS f.EGl8LE AS THIS LABFJ. 
IT IS llUE TO THF. QUALITY 
OF Tift: ORIGINAi.. 

It n.•t r 111•1•' Ir m tt pr,•wn1 \Hll (tdd In 
tl1 1 11 1N 1\lntrt 11f I'•·•· lhf. ti\ 1lrH•rl I 
It 1mlot I • ' " t t ... Ill I l rll I I I utuh!· 
hnnu.-h~I 1h•1u 1l• '" "11 n • n • r• cl.-f1nn ... 
I th.., .1•1•11lt1 1l1~t1•• ~• h\ tt• t.-.... l 1tnll1ng 
1l 10t• It\ thr l ~ l11•uloru.1t S111\1 \ f~"f' p. 
111 11. fh I'" llJ Ill\ 111 1k \t sun. fllllllll 11iol 

111•1•l1t ft11n· th ti 1u1ullt·1 I• 111-.cu:ot .. t·tl un 
, ...... '""-2 

Ut--... \rr. l'ro1r1t.• (uunl \.- lh .. \r,. ;1 cnm
n 11n11 uf ,1l•u11t 1 lit:. .. • 1 u1•1•ltt I \\Uh \\Ulf r 
trun Hh "11u:h \\1 II I 11 t ,1h1111 1 I .!II h•t>I 
11• 1·11. L11•1••m• 111ul .11111 i 11·.1\1•I 111 1h·ttt•'ll"' uf 
(lu,1tH lhlf\ 11J!t J'h1 \ 1t•ltl ul th1 \\1•11 I" h•• 

11utti·il 111 h t.ill •'Pnl nw \\uh·I' J' llUOlltot.'d 
1111ru 11w \\di. 11\ nn 1·l1·fl1lt'.1ll\ 1lrht•11 1ur-

1tw1· 1.i1m1,. rntu •• toU,UIH•·J.t,1111111 i•aonml-•tor
·"'' II 1'1\Ull ornl tli111 u1t11 H i."i.IHIO·j.H1llon 
'h \ 11h 11 hill'4 fo1 1ll•t1 U1ut1u11 \\',1ll•1· '.i U,.t•d 

0
11 l}n• l•llt uf 1111011\ ;,0,1Ht41 l'tit.I \ t'}U'nlf· 

1 I ,1f1t11\ .. t Uf th1 \\ .th'I I j.'l\t 11 in lflhlt• i\, 

t\tn .. f"ll . \\ hitf C 11unt ' - \\ .ttt•r •" ,.u11l11itd 
111 1I1 ,.II 111 l\t·ll"t ll uum ~ ' 'II• t!t•:.? und 
01:, 1.1p~ rni• T..a11.1n c 'I u11111'l•·tr1111.th-.1 de .. 
, .. 11 \ \ 1·11 :.m:.: , .. '"':.! "" •h···i• ul&l h.~4; u 
t• I"' 1111 \. 11 ul 11l•1i1I '"II &!l~U .1rnl \\l'll ,!'I\ 

1 ...'I, It 1 '''"'I' .uul \ i.111 .. .!Ill ~·t•nl The 
' II •", .-.puJ 1" ,1 "u 11 , 1c ... 11 h alh 1'11\ t·n 

1 ul..iti. p11111p .. •hhh pum1• llh "1t1r 1hn'ft· 

h 11•• na..11 tti.11 "'" '"'"'"'''' -t·.
110

0 
r II u , I•'••" 11 11 t ,, ... t.1nk 

I t.•mt. .... I K' ""wppl1r ... 

\JUI\ \\tll'"' IU tht• 111 futnl,.h \H\1f'r fnr 
,,, ,. .. 11 1~ 1f1 t .. 11m.1tl't.I 1\t 1 J.'• ruleo of 

1• 1t , 1w h11 all 11 n11~111 If'• ... ahout 1 mid 
\I t•lll \\•II· •1t1i'U1dw,.111hn hi. 
u• 1 111•11 ., .. 1 , .......,, '' tth ,.1t;ol • 1 1run plPf 
11 t fl 111t .t It" 1h1~ ,, .11 ..... _ ltH \\Hll•rn f'.:trl 

uf 0 t '.11111 11111• IHt 11 II I 1 1n11)i.1 f t•Hnl\ th.nt 
1l1h1t "•1111 ft11ni nu T11U.1n1"1 muh((1h0 1\• 

1~,11 111 1•• II '11m1• ul th1 .. , \H•11 .. ,_." 1h\ 

1l •11n1• '''" 1111 ... 1 d11111chtll In 1ht..• ""1thrrn 

1 .. 111 1•1 \\"h111 1',111111' th1·11 '" m.in\ 1ln\
•·11 ' ' I hulu 111 1lmn11 •1·1 tl ,ti \I '41 
1.\,111·1 1111n1 tlu 11111-.·1 1i.111 ,,f th• <111.1\l•rn:tr\ 
•I~ 1•u It• ,\l.01\ 111 llw 1"tl" .o•· '"''"'Pl'"'' 
\\Ill 11 1uu.1ll 1·h1tlh',1lh 1hl\l'U h'l p11m11 • .nd 
.. umo \\llli l1t)t•• .11\11 l11u·lu1I 

lrn ~.1lloon ~111111llt• 

rl11·11· 1111 ,1l11•tll ;.:un ti rl)•.atltlll \u·ll• In the 
,01,1 t·11n•1th·11·1l "' 1hi pit· 1·nt 11•1)or1 Tht~ 
.1, I'""''"''' ul .111 a\1•1.u.,,. 1.111· 111 nbout !?S.3 
11w11. f111 th1• ll'l'U'·'t•••n 11( 11r1~ .lnd other cropa 

• • • • • • • • • • • • • • • • • • • 



rhl' 1" 1•rnsc~ 1rlU ut the " ... 11~ t~ nbout D70 
.:pm. T Jbl< I ~11·r~ 1 he \lelds u( i:I irri~D· 
rwn \\••II" .1ructl'r1~t1c t•l t ho!".e m the ur('n. 
In t,,111'-- 11 ' .i.: •,,me ,luta .arc t:roupcd ilCCord· 
Ina to '' rf'tr.~r the nehh. \\tlre r~portfod. t·•· 
t1mnttd, r "1taaul'fll. If the :!!! meaaurtd 
"II• n·n111:.1e a fair -..mple. 1hrn 1he re· 

p rtt·d l 1th1' """ toi> ht\t'h and thP t'""tam:u. 
r-f • 1ddJ ! ,,\\ 

T\8LE; 
l ~14• •t ltrto uoa \\'tit• 1a Par1111 ol Waok•. Prairw. 

.uld \\ •1t• '•••n•~ 
\'l•ld , .. ' ~umNrl"I .-. •ib. 

j rpm1 l.AnOk• rr:ur1• \ \ h1l• r ... 1 
l.•tt lhln' Kl 1 11 

1'4)() • ..... ; I I 
•O().l l)tK) 

·~ 1.00<l· I ~~O " 
,, 1.1 

1.:.'00.1 ~,., I " I IOC)-.1 t'uU " I 1 
1.too .. 1 -,ud : I 
\hut tl'l.ln l .. I 

T "'I ~J 
., 

Thf're art '!'!An\• facton that d~tenn1ne the 
) •~hi. ••I '" • 1ncludln1t th~ method nt con
•lrucuon, :roe character •nd th1ckneu oi the 
water-bur 1n11: iomuulon. the dinmeier ot the 
cuinir. 1h• natenal uMCI for c.uing. the t}-pe 
nnd •iu nt ptn oralions nr ~<tten :ind plaee
ment the,...,1. :he quahh nf the w-ater h•htth· 
•t noncom 11·e or co~''"' or whether likely 
10 rorm 1ncru.rnnR' material readllr). the de· 
1·•lopment and tlnlahlntr ot th• w•ll. the nire 
nt lhe 11tll. •nd the dl1tanc" between well• 
1~at are beinr pumped lmutual in1erference). 

POSSIBILITIES OF FURTHER 
DEVELOP~IENT 

Althouah lrT'OUnd water now pfaya a larre 
role In tho economr of the aru. con1iderable 
nJdltlonal "·11er can Ii. de1·eloped from he 
el'tral oqu1tt111 and In the ditftrent locaJi. 

1iea. u outlined in the follo..-1ng pMllJITllPM-

11' Ult 1 ,\i.t. I I ,,.11..i I:; NOT 
AS I.EC l 8Lt. AS Tit IS LA Bt:L, 
IT IS DVt. TO THE QUALITY 
OF Tiii ORIGtNAI .. 

Well• virhlln1t .1bout IUO in 1.700 11pm can 
h• cl.-·rl111~I In 1he •and and irrnvel depo•· 
111 <>I lluaternan· •1<• 1hrouuho11t :1 large part 
nl 1h~ ;iru 1111. II In two .. rea• 11( concen· 
1 rnt..O J'IUmpan'-t tnr rice 1rn,nu1nn. t>nt wut 
.,f Ot's Arc nnd lhe nther in 1he central part 
•ti thtt •~• at ttte ...:>uthtm bound•"· "·ater 
._..,,. have 1 .. tn ·--•~ u auch "n utA!nl 
that Dn\' ubuanuat lll<:ttL•t in pumptnr may 
~ult In Juu l ovudenlnpm• nl . In OM aru 
nf unkno" n but probabh• •mall utent aouth· 
•aat of Bold l\n<>b wattr 1n the (1uaternary 
tlepo1ut1 u1 too qlt\• tor moet ''"" (~ p. 28 
nnd 1111. " '· but •l~where 1n the area thla 
nqu1fer will 1upport man" :11ldltlonal lrrlra· 
11on well1. 

The oreaa in Arkansn.• 1hat ore In d~r 
ur owrdc\'tlopm~ni. or art nl rratly overdevel
op«!. a re rertnln nrens 01 rnncenu·:ued pump. 
lnR' for rice eul th'nuon. .\ccordlnr to Enr· 
ler nnd 01hen 119~5. p. 11. 11 IAku about 1.8 
ocre-fHt of water per ncre 10 irrow rice In 
the C•and Pr:une area. and r robablv at leul 
! .U acre-(Ht per acre m th• rt'st of Iha rlce
IJ1'Cl"~nr a l'l!u u ( ArkanJU ·'here the aolla 
.,.. more sand)-. Bartholomew and olbcn 
(19-115. p. 17) found •hat durinr o M of the 
drlut aummu. 11!!~31 onh· a ht tle morw than 
I acl't'-foot of water per ncrP ..-u noqulntd for 
lhe nupplemental iniiration or •uch cro,. .. 
cotton. com. aoybean.•, ond lt•pedellL Durtna 
mon aummera the ~upplemenlAl-lniratton ~ 
qulrementa tor thHe crop• are about 0.15 to 
0.8 ncre·foot per acre. lkcauae much of the 
area covtred by thla 1n\ utiratlon la could· 
ered to ha1·e a soil loo .undv or a topc>rrapby 
too rolling 10 be suitable f or irrowi~ rlee. 
and bec.tuae much ot It recelvea local ~ 
ch•l'R't. !here appean 10 be much leu llbll· 
Mod ot o\'trde<l'lopmenl of rround wat.tr t han 
In the (~rand Pralne re~on 10 the aoutb. 

TABLE & 

.hn• r- \'l•W. et l rri1••* Wt11• i• Pa n a •I .......... Pral..W. aM Wllilu c .. , .... u ltt'pwt.C. 
Elli•H MI. er Mn.a• M 

"'"'·~~ Sum bu Rtportt..d ~umh.r F.Jll· Sura.bu y .... To&al . ._ .. 
CoUl\l.1 of y1old ol mal4d ol o....t numbe'r !i\".':.~ Wt Ila ••II• 11tld ..... tl•Jd of•tlla 

Lo no kt 6 1:00 0 11115 6 876 Z3 m 
rratrl• $ 1.160 0 8llO 18 036 :\3 1.01• 
Whitt 10 1.260 I llOO • ~20 19 -To&&! 1'Umbtr of •tit• and 

wtl•ht.ed aven.p rl• kl -~1 l,l!02 It 1IO 2t 78l 70 ... 
t1 
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hr11.• ,,, u \\lll of n1 ,1 rat. t•1 I H'• '""'"' 
tJlfl 1.- 11 \ 11 ("'' ln Utt t "'' r11 1 ·rt of 0 • 
h 11 I JI 11 : ' ' \\ht r1· thc.o h.,~.,1 ;an11 111 ' 

~·rut•' t f tt11 Cl 1:.h 1 n. n if, 1• .. 11~ ,. 1•n t •~' 
111 II Tt t 1h1\l.n:- ch do.:-1 ! th• Ill• tnc• 
,,f tt• n•I .1111 J'f.1\tl 111 11.u:•~ a·,,rlu·r 
l1tu•h1 h• l•• 1o11t .. ,l1 thu nn.1 111 \\hid1 1rn· 
a: .. 111f, ,q II futlltt l" clt•\t 111111.1\. Thi• l11J' 11( 

I• 1 1 • t t ·~ m1l1t·.1t•'' lht t ''t\'t lk·nt ,·h.irarh·r 
111111 ,u11 ,,,, n11'l•· thh•krn-s.i, •• r tlw ... t· 1l1·r"''"' in 

11.11· • ( tlu ~.uttl llill nn·;1 :-'npph·nh nta1 1r 
t :) ,all• 11 :\••uh\ 1111••1 1Hwl' 1 .. l11•111•fu·1.11 tu JI·'"· 
1 u 1. t .• 1 • :inti 1>1 1.1\·, h··rrw' 111' .i.1·ntl•· ~·ro\\n 
t ll ti it :111 ,I IH111 ntWhl ~1Jh1\\ I ht ~ro\\ tn\: o( 

mun ,.111t·r l'rqt.ii, 

Jn w.1tl11n )t\• \\rll' th·n·h•I"''' in tlw ha•al 
• 1n·I ar•I i•rn\d of llw ()unh·1n:1n tl11JI' .i\.c in 
\',hilt• I 11unl' ha• '""1'1' ronun11n onl\ tlurirw 
tlu 1,ct :.: 11r ·~ \UU"· \11hnuS!h thi .. :u111tft

1r 
1•1 11·1 .1lh i• 1h111ner 01ntl I•"'"" p••1·nw11l1l1· lwrt• 
tl1111 i' i .. 1n tlw rll · J.."'ru\\im• ;1n·a<o1 n( Pnurii· 
, rttl 1,.1 ul..1• f '1,11n1it•«. \ht• \h•ltl" uf rno ... t \\''" 
11 • ., .. r "'' n1 t•· trTwnh· ... 1ra\\\1it•rrh·~ ·m•I ••th· 

11 11.111 h'tlit" 1111\ \1 l·1·tat111 ... II" \H•ll a 011° 

1 n. 11•n1 •• mil p.o1\\ .. ·'"'· ~hac·h ,tt1'1ill••U;1\ '". 
'1 lhtiTI'• nt a111• .11 c tu \•• 1••"'"1hl1 111 thl"' .11'f':1 

I• 1 1••""11.1r tlnt 1h •·11 \\t•lJ .. t:\llf''"r oft 
" 1h 1 ,, tl••J• .. •t"' u( tlw \\ 1kn' (1•mlnllon :.ml 
•I• (1.111"·rm• s.•r1•111• m.,\ h1• 1h•,1·l111 .. ,t Th•' 
lh"f"'I" "l\ fur c\nlhm• \\I ·1 .. 1n 1"4"• ultt• r 111• 
I""" I tu l'fl tl«>r tit 1101 " thnn 11 thr ()taalf..-
1 .r 1111 .. ~u,. .~nil lh•• Jf,•rwr;1lh r ,,·01\t r th.••· 
.1 .. "n• thut "uuM \..,. t:i11"'-NI l1\· tlw 11um1••nr: 
11 11u:uitihr~ of •ah'r l'Hrfirit·nt ff1r irrn.ro111~11 
t1 ••• th• ,. unh• murh I•-. • utlratth•• th:tn lh1

1 

11.1110\\t r ouatt·rn.an· tlc·1•n•ltl' , .... nun·,•• o( 

1rtt1•.1tl•m \\n lt r . Jlo\\t'H'r, thf" 1'(•ftnr•"' ~'"'l 
J-'• 1 • rtal :.\, ,•nt't uf u·on makt ll •• \\ah'r •"'I'''• 
t"inlh ti Ir.11th• (11r m11n1r1ral i'llPl'h .. •. Ht·~ 
~\r\~ i' 1h•• onh tflU,.a11h.· runtnninh' 1n th•• nrf":L 
11wl tlit• 1·11\' uncl the• '"""' ;;m41 dtit:~ JU't 

uth ••f th•• nrt•:a ulun~ l . S l1 1i.'h\\ol\ 7H 
111 a h t•· 1 ~ 111ori.• th•,..,. T,·ru:.n unH It 
Jll • 11111 '• t·niph.t"bf>cl thnt in tht• nn-n,,. inclt
r.ott•I "n th•• map (pl. 1 l r,...,.h wnlfr I< not 
kOo\\ n to l"-'.t'Hr in ch•JMt'4it:c. n( thl• \\'Hrux :inti 
th• Cloihorn\•. \1t·,·11u"'•' no \\dl"' or \\ah•r·h .. ~t 
huh h:t\t• ht11•n clril1e11 thl.•r,• to thnt tlt•pth 
Tht• Hr•'"" 11&h11\\0 hn\ ,. h1•tm likt•tchrtl in frnm 
lh<• m·nilnhh· 1•ll'<'trk t .. r of olt-lt••I hnl<• 
\\ hirh hulh:nU1 tht' pn"'"nn· u( frt•~h wnh•r
ptohahh· itoft - in tht'"'<" dl•J1o~ltJo>. 

C.r1>u111I wntt•r In c1unn1i!le' ~umcknt fur 
hr1Jrnti1in, munh:ap.11. nntl indn'\trinl u t't l"l 
n•Jl J.f,•nt•ralh ·'' allnhl~ in ()untPrn;\ry 1h·(ll:1!CltA 
tlmt clu tlHl 1nd11tl1.• lhC bal'i-<1.I :"'t<\n(\ nmt r'" '"~fl. 

II 1111 l'A< I flLHt;ll IS ~01 
AS LtGIBLl AS THIS LABEL 
IT IS DU~ TO THF. QVALITY • 
Ill Tiii, ORIGINAL • 

n •r iu th~ Tt 'tihr,> t •1 un1llff1 rt'nt1nted dfpm
tl • nor th• \111li..1 (1 nn.1Uon. f' •r thi1 tta· 
'" lh•· CllW • r ( .1 .. 1. ,\U•llll. un•I Wan! (pl. 

I• I " I .ul .hHkull \ in fanchn~· .1 '"urtt of 
o un1c1pnl '' .1tt r t1u111•1 ,\11o1tm nnc1 \Vnrd 
h·•'' 11• ornn1.-1pn1!'\J'tt·ni•.1o,r1f1 h 1iot.-tau~e no 
.1 •' •111.ah• itollh'' rouhl ho fount1. nncl \\tlbl in 
\th .\t••'k.l fortn.Ult•n h.1\t pr••\t-.1 to ht· 1nnde-
1111:1t1 t11 ""'''')\ th•· num1l'tl101I 111\ t1·m nt <"nbot. 
.\u 11•111U1·r 111 11rti.n c .. , uncl1Ht·rt1ntiate<I 
111 1"•"''"'· l•<11h ~1 \,~ h t •lrtllln~* ,.outh of ,.\U1'· 
Ill an1l J&otl'h1·,1"t 11( t .1IM1\ 1 11 ,1 \ l" ,,( (ulun 
in11M1r• .. 11n• t11 th1• .. 1• rt111,, .1n•I I""" ihty pho ln 
\\ ar1I. n• a ,nura • •• r 01111111·111al ''"hr. 

.\ unihw. 11 H\ 1 ,, thttku JI" •·l :!tt ft.'-=t· '' 
\\ l1Ul1 of 1 ntlt•. r1 11.J n ,.ti·nW• ''" ffh.·wnt nf 
0.1:1, r1 l 11wh hJllH ,, 1111Ati11n or th• i1mnut1t ut 
\\nh•t' 111 u .. 11 nt t11a.1J" tu th u1plt• :- mnY lK' 
111:1111· II •• \\1•11 h1n'• , rwHJ!h tu futnl h wntt•r 
fur 11 rnm111 ittal Pt1'1p1 '" r1 l••·nt• 11 near well 
:!:.!O,h1th !-1 t:1 1 ..:\\·1 1 ~r .!". T IS.R.!l\\'., 
ti \\ollhl 1h.1\\ faom r"11~l1h 1 ~•1twn.' milt of 
.0111ir1 r. t n11tidnuw ·'1•11r••'.\I01i\h·h· GOO million 
i·~.111111 of \\,1t' 1 tr th• r1 \\t·rt• no ttehortrf'" 
to tlu~ 1111uif, a ·•"'' if th1t't"·'1unru•n- of lhf' 
1"ft•h·1I \\,tit I r 111111 I•• lt """u\t'U"f). llwn \M Jrrm 
,· .. uM t... ptHlll" 11 f•·r nhout ~ (tr tl \ cnr.ii 
P •• u·ll1 111 .111 tht "·•••·r \\tlh•1r·1\,.n fronl thf' 
.1•1rnfLt \11M1ltl r. "" ( 111m th t" 111·rth. r•r upclip. 
1«.m•• th•• ll•t 11f1 r 1h11• tu llu r-nu th ;1t 09l)(l,U\ 
r. \ to -; .. , (11•1 poi1· n11h- Tlwrt: I• not tf\olls:?h 
1n(oro1 11l11u ,,\.ialoaM• tu• •tin :.tr tli('I rtth:arvt 
''' ll •• 1 1cufrr, hu1 1t i• li\i.f'I\ to t..- tf1n•ld· 
1 ' •• t.J,.• 11111..-.111 , 1 lH• n•1nifrr rrot:'-• uut 1n U•• vi· 
n ml) .. r '1111 fr1-..·\.. .uul pt\~Umi\lih •0t1lct re
n "' "Ht• r l1\ h1(1hr.11t( •n '"'"' th~ ll'trt:am 
• .n•I 11 .. 1r1h111aru-.. ..\I"-''• thf'rtt i' (\rob.ably 
~1tl'h f•ll(h ....... rrntn ,11ru•\ ..... ft('trahun (If r aln. 
( I 1hr '"rh the•"'' rh·lnJ!' .. ~n•h' h<dl. ll •s>-
1• 1t< h~ • h lk<I rr,.,.rnl Md polcntlal ,..._ 
,·•1.an•, "1101,1 '"" ufflctt·nt to JUJlJ""rl !lt'Vtral 
\\t ?h, C'.\\~h ,,( It~' JltRl C- ltLtclt\•. 

1-· .. r <·Hn mil" thnl u ,..11 I• tc>ented 1outh 
or \\dl '.!'.!ti, th•· "'lon·cl \\i.atcr (l\'3lhth1f to the 
,,..11 i• 1h·uhh·1I. ,\ ""ti n• far ••nlh Ill' the 
,.,,.or ...... , huh- :Cl, In tlw ~\\' 1 1 ~~:< 1 H<·c. I. 
T , :1 N . It '' \\' .. wnuhl hn\Ot n Atornl'e ca· 
11.11·11' .. r I" rhn1•• I ,r.no mlUlun 11ntlonA lu draw 
hum: or murt• thnn 20 yt1nn1' 1mpply nt 100 
l"lm\ lf -;~, 1M:f\'t•nt \•t·fu\ l'I' .... I• 11>11..'\unwd. Tho 
umuunl .. r n 1·l111r111• 11\·allnllll' al lhl• lucntlon 
\\uuhl \,1 1111t·\\ hat J!l't•nh1r thnn thnt t\l the 
f,irnwr lun~llou. 

A 1rnmpinr It •I ul '"'ti :?'.!O. lh~ location 
ft:'lll nwnuurn•I. lmllc"l"I u c1,..Hki~nt of per· 
mt•alollll' of l.Ollll 111~1 1~·r 11<1unrc fool. and 

• • • • • • • • • • • • • • • • • • 
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~11·n 11 nh "r. ;ulftr thiclu:e•~ i uni\• I~ fott 
•' 1 hJ1 I ~:i~. n a ~ 1clJ , i .. buut 100 rpm 

ul1J l"" ' ; .... r.ed \\Ith .1 la~er pump in .1 
prllpt'rh ": ··:-Jcted \\ell. .\uout "•1narttr oi 
1 male r.1•t. '· the decpt'r r:irt • i the ;1qu1i<r. 
"~II• 01 l.Ltver c:1pacn .- r:1n be de1·elo~ .\t 
'hf' -.t1tt' ui • 'thole 3:1 a well yreldincr -;e\•Pr.il 
h11nd~d •:i. ... .t manutl' could ht,; 1len~!o~. 

CHDnCAL Ql'ALITY OF 
;Rot:xo WATER 

The i.-cncr3. ~hem1c:il quahl\' oi the ~'l'Ound 
water in part• of Lonoke. Pr:1irie. ~nd \\'bite 
rl)untlu i< indicated bv 102 nn3l)'ses of \\'3t<'r 
from n-l \• fU$ listed in t3ble ii. lncludecl nr I 
annlne• ot' ;; '.\'Ater sample• irnm wells in the 
.\tokn (o' rmnt:on. IS from wells in the Tcrtl· 
ar\' 1 "l undi!~erentinted deposit• nnd 78 from 
w~ll• in 1he <)unrem!lr)' depo~n•. I of which 
were •umpltci nn :! different dates. 

The 11nnh<t< 1(ive the <11 .. oh·~d minernl ron. 
•lltuenu. wnich determine the fitness of tho 
wntrr 'or ,..,unlcipnl. industriol. nl{l'lcnlturol. 
.ind 1lnme•n~ ~·es. "·ithout reference to the 
•an1tnn· quoiitr oi the ;ample. From most 
"ells R ~irir!' •ample Is regn.rded M being rei>
no"ntnth·e · i the chemical qunlil\' nt tho wa. 
ttr. l·<'<'llU•e ·he concentrntion of the dis· 
·oh·l'<i minerals in wnter from individunl 
\\'ell~ -~Idem changes awrttinbh·. Excep· 
tlon1 to this '!l!ner:illtr include 1·ery shnllow 
wells In which the concentration i• modified 
hl' raln'nll. ells tnppinc: aquifer.1 that nre 
•nbject to ••It-water encroachment. or welb 
r«harsied b,· •treams "·hose mineral con~n
tratlon fluctc:itts. Four molls in Quatern:irv 
<lrp<,.tU · i . .?3. 191. :J:?li. table ill were re
•ampled to check on possible chan1res in mh1-
eral quality ,.,th time. The chantt•• lndicaud 
b~ the•e analnes are minor for all COMtltu
enu t~rept Iron. 

Tempera1urn of moat of the anrn• .ea '"ere 
taken at the ume of collection; they rnnired 
Crom bl to 6i' r. most or them bt>in11 6-'l 10 
6-1 F. 

Chemical Constituents 
in Relation lo t.:se 

lron.-lron Is disaoh·ed from many rocb 
and soils o:id from pipea throurh which the 
water is pumped and distributed. The qunntl
ty of Iron In ITOUnd water may differ srreat. 
ly from place to place. even In water from the 
eamo formation. Larae amounts ot iron may 
Interfere with efficient operation of uollte
tvpe watu 1oftell1!J'll and may prove aa detrl-

11 I Ill 1 At.I I 11. 11,IJ l S NOT 
AS 1.t.CIBLE AS TlllS LABEL, 
IT IS DUL TO THE QUALITY 
OF Tiit ORIGINAL . 

mentnl .1~ nther ncw11·e hnrdneu c'r di,_ 
oln<I ohd•. Iron in water =r t llUM red· 
hsh·htu\\O •t.un1 un whtte porcel&Jo or roam
' ••d ••c.rc anu llxturet. nnd on clothing or other 
f.1bnc"' "·1•h«I In the water. The U. S. Pub
'.k llralth :ien·1ce drinkinl!' "'attt atandanh 
!'~r 1nter.11ate camen •pecifr a m""1Jllum con
,·0111rat1on ut U.:J rart per m11fion (ppm) Of 
iron and mJmtano.•e 1uwether tn potable water. 
Exce«1n iron mil\' be remo1·ed readily from 
rrost wnter b1· neration anJ ffltmtlon. Unless 
othtrmM noted. 1·nlue1 of Iron reported In ta
ble II uro for 1otnl Iron. The iron content of 
wAtcr 1nmplc1 in this oren ranred from less 
rl•nn 0.0:? to :1:? ppm. Of n total of 102 sam
ples. I:! contained leu thnn 1.0 ppm: 18 con· 
tamed 1.0 to 5.0 ppm: nnd I:? •nmples con· 
rained more thnn 6.0 ppm Iron. 

Water from numerous wella in Quaternary 
1!epo1l111 In •ev~rnl nreas of Arkanaas haa a hft'h 
Iron cnntcnt. Thia la e~peclnllv surprising In 
water that ts neutral or Alkaline. The amount 
ut iron cnrrml In solution 1n tho 11round water 
\'orie• 1fren1h· - in w1ll1 lucnted close toreth· 
~r. ut 1llft1rent hurizona In the •nme weU, and 
with time from the aAme atrntum or the same 
well. The var iation of quolft1· with time II In· 
dlcated In four wells In Qu:11.em11ry d!Jl(l9ita 
t 11at wrre re!Ulmpled. Water tnken from well 
325 on Jul)• :!8. 1955. had an iron content of 
l.!l ppm: 3 months later the water contained 
:1.1 ppm. The Initial analr1ls of water from 
well 7 lndlated nn Iron content of 1.6 ppm 
and "bout :i rear later it wu 0..87 ppm. IA 
"'ell 23 the initial a.Mly1!1 indl<at.d 0.48 ppm 
iron: ciboot :o yur later ft '"u ~.O ppm. W&
tu from '"" IOI had an Iron content of 4.9 
ppm. In 1051: 3 yean later the Iron contuit 
WU 0.1!? ppm, 

Calcium nnd marneslum.-C'alcium Is found 
In all nnturnl wnter, irtntrall}· In llT"Atar qu.an
titlu In water that II In contact ..-Ith llmutone, 
dolomite, and lJ>'paum. lhg11es1um Is diuolYed 
from many rocu. particularly dolomitic rocb.. 
The concentration of calcium and ma&'DtalllDI 
In water l~ly determine.a the hardneu of 
the water. ThHe two Iona ,..act with eoap to 
f~rm an objectionable acum, o.nd an I~ 
ro1pon11ble for the formation of boiler acaJe. 
The analyaea aho'"' R ranire In alc!um content 
from 2.~ to 2~ ppm and In mlla'llesfum fiom 
0.8 to 76 ppm. 

Sodium and potaeafum.-AU natural water 
contalna compounds of 1odlum and pota.ulum.. 
The tltnesa of water for moat lnduatrial or do. 
rnntlc uaea la not nffectecl by modcrat. 



~mount o( th• ' ''""' l'l<'mt·nu. th( urh ·1~1n .. 
t1Ut~ IAr>°"' r thJn ~,.O rpm may C'olU _. (004m1nr 
m :;1t.1m•l10111 r •'J'ill loillOn. For h1;:h-11t1 .1"4;11n .. 

t••llt>r f•""'l ''·•kr u. conttntr.Ua••n o! not mQr• 
th.in:! 1fl 3 lll·m hA!I lttt·n rt"ttimmt•n,Jt"ll , t:1""l 
u1 l~a.h•·n '"·'" r l'ilnulil n1•I Cf\nUun .... ..-Imm in 
u 1· •ftc,·ntr44U•·n Jrrt't•l<'t th.in (,U J"-·ttt:nt of lh1• 
ntlon• c n .an '"IUl\ ult nt ba"i!li I ~IJ.1•1•uul uml 
'tir1 .. 11.m tn, l!lll, ,,, ~-!It. Tht• an .. 1h~<t• In· 
tli1-.th i1 ~od111m r:tni'r t•( 1 s 111 !Ml p11rn, .\II 
11111 :?·; rn11•li 1' , ottt.1111~·•1 l,·.c~ lhnu :10 p11m 
\\ uh·r front ; \\di~ hn1I mort• than t~O 1"-"r· 
("1·111 .. ,,.h11n1 Tht· ... tmpl<-~ "''-'"""" not unal\'tt·d 
fu1 1•ota -c111m. uncl 1n t.tbh• r< tht• nmounl• o( 
UH• 11lt1n111nt ore• inrludl>cl with tht• '"°'hum. 

IUrnrhonnt~ nnd cnrhonau.·.-l,1,·u rho1111\t• 
rnul l011rhnnutt• uc,•ur in \\tth1r :1"' u r~!(ult of 
I n1• .. oh 11nt :u.•tlun u( c•urlt()n clid~idt• In r.ain fir 
"11rf11t", \\11h1r rt•:attlnJ!' \\·ith th<• mim11·ali prt~ 
t•nl in 1 lw 1·arth. l'IUl:h n1t rolciu• m1tl 1lolom1h•, 
111111 (11rminv . oalrlum ;mtl mnJ?m.·~lum llu:nrlj41 .. 
u.ah• (' • .rhouuh.• t.c ntn:h· 11rt-,< nt in Ufll'rt.'t'1 
~1hlt 1a11.11tt1l1t·"' an no1tur:1I \\:1trr t:irurhnn.th• 
In nlt.tl.1 r.•h ('11nt•t•ntrntion~ ha' nu 11 Uf"t:l fur 
mo ... t ti'''"• hcm1·\,·r. lo1n:r •1uantlt1t'--, of ,,.. .. Imm 
1~1r.u1~ n.ih '' 111 c+1U"-t ft•.1mmr .ind pr1minr in 
l1111h·r" 

1111·,m .. 1 .. 111· 1 lh• chi~f ;•niun in ;ill hlll lh•· 
niu~t hlJ•hh rmntr.•ll'f"CI \\o.ih•r 1n ttuc ~1n·;1 11 
r.11 l'•-tl f1nn1 >'O lu :!11'l 11pm in ".1tt·r from thc-
1\lul.:,1 r. rm;thi·n. fr""' r, tu ~11 1•11nl m \\,11t·r 
hem lht Tt rh.1n f ") umH(frrtnti.1tt'fl t11 J•ll'• 
11-, mu! from J:l 111 r.u ppm 1n "nlt:r from thc
C111;ilt m :ir\ dt·t•n"'ll!C ('3rhnn:ih• \\All rr•~C'Ot 
In 11rlt I 111.,,1m1•lt"!'l. nll (rum ()uattrn;1n clC"fn~ .. 
It 

~ulfa tt -Sulf.1tt. \\htn 11rt-ct·nt 1n r\ t9!'..•I\• 

•1•1antlt1t • mn"f"li\ th•• ~\.•tl'r un1..:1bl.1hl1 •• .m•I 
11 .-omli1n1 .\1th .:.1l,111m ltt fonn ·• hnr1I ho1I. 
tr N'Ult. Thi~ torn;~ntr~th•n o( ,111f.1tt" 1~ tuih· 
h \annhlt, hut at I"" '-•• 1n .111 fnrmat111no1 
lhl"••Wh••UI lh~ nr~a. Onh nl•mt 16 1~ rr•nt 
ur th .. ;t; m1~''"" hnd mnn- lhnn 1~. f'pm o( \ht'1 
ion, nncl •h~ rnnJrt •i-n" (mm 0 I to 10; ppm. 
TJnu, thf· tl"tt:ttf•4t conn"'ntrntion or th1 .. "IU1 ... 
•!ltn(t' \\R• fnr le" than tht Upl)fr hmll ur 
2;;11 1>pm nl111w11ltl1• under th1• r. !;. Pul11ir 
lll'all h S.•n lru tlrmklnJt \\oter •tnnd:ir1l• 

(' hlorld•.-~ln«· thl' rhl<.rillO< or r.1lrlum. 
"'''ll'"'''lum. anrl ~tidium nre r .. ·mlll~· ~••luhh·, 
rhhtrhli• 1• nurmully 11n•tu~nt in muAt \\ nh_.r ~). 
ti.um d1l11rlil1• Ccummon tuhlr •altl in hl~hrr 
conc(lntrntion~ ,:rh·eM wntt>r n Anlh tn"h' anti 
nl"o rnu,11~c foamin,:r nnd priming ln hc1ileN 
\','n1r1 ht•h 1n chloride may bl- corrn.he to 
111:imt.tn~· 11n•l •1tnm 1 .. iler< onJ harmrul 111 Ir-
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if Tiii ,\,,t f llJit.IJ 1 S !'OT 
A<; UGI RI.£ AS THIS I.ABEL , 
IT IS Dl'F. TO THE QUA!. !TY 
Of TH~ OKIGlllAI .. 

r.,.,ch I c-n J I h• rotK"• n\ra t1un hmit rtt m. 
m fttlt:-.1 It\ thr l' '· Put.lie llrn1lh Stn·1ce 
f• r drm~uw ""11 r '" ::.•,,, p1°m. Th~ •amplH 
trum '•\•II" tu the "' .i l ltl't"ll r. nrt"Cl fn•m ~ 
fll m to J ... ;o J 11n ,111 lnll i lo 1n11•lt•1' h.t\tnp: I\ 

• nt r 111• 11 I• ... 1 h 1. t lu r1't'c•n1nwntlfel hmlt. 

'i1r.1tfl.-~a\r;1t1~ I''' !i>t 11t m nmounu ,..-.at .. 
tl 11 ''" ut I:"'• f'I'"'' ma' r.,,, ..... c~·nnOfllh tn 

101.1111 U th• \\.1H·r l" u t-tl tu 1•n·1m.n• loud 
1 .. 1 mul.1c c ~1.1\•"\, 1-1·.u. 1• :.!;t >. ~t1r.1tf! in 
natur.11 \\,11t•1 '' tuntruonh 1 111•11l1·n-cl to,_., n 
(ii ut 11\hti\IOU 1•rt1~luc•I 11f nltl t1J'l'nou._ 11rp-nn• 
I\" nmh·• 1111 .rn•1 111a'' •IWU•· t •u rrur,• Jl<•llution. 
1·"··1tlhn1 1111 111111•11111t• .1 •t111C\' c1f nitrntf' 
h1 ~·rou111I \\t11t1r. 1•.c1~·t·lulh an •hallrm \\t-1114. 
Onl)· ·1 ur 1 h1• 111~ •11n111l1•• nnnh lt•d cnntnlnl'll 
1w1r1• 111 1•1 l:i 11 "' of nhrat i•, unit Rf\ ""mJlle~ 
• 1111l11h1t·d h 1 h1111 t """' 

u1 ..... u1, ,.Jt "'uli+I Ul"ll••l\•·•1"'•'till•1-.. th•" re~I. 
11111 11f11·1 '''"l'"'1ut111n 11! th1• wutt'I' nnd con
.. , 1 11Minh or th"•oh 1·11 mllw1 .al mnlter ancl 

11t11• 111..-1•11i 1r ~h rwl , ml \\,1tt•r 11( rr~~tulll· 
zati1111 \\ •, 1 , 11111u1111i• 14 ~ thuu ~,no 111•m n( 
11i .. ~ .. .uh1 • 11 111 t 11 .. 111111n fur mo ... 1 ""'•· 
\\'ul 1 1 • 11 111 • 1 11 th 111 I huO 1111n1 sh•n .. 

111 111 1·• llU1k1 It J11H.1hh• 
lrii · 

11.tnlnt°"'"' 11. 11ln1 ""' 1~· l..:1l1h '" ••nt• o( tht" 
Ill t I 11•1tl. 111 l,11 I~ l• 1111. f1'1l .. hf1 n ti 10 
I 11 H \\ 11 I '""h re r 1Ill1 ftlllfl \ 11iel. 

11 .. lu ht 11 ill 1lt I.,. 1olh 11't h I I l"'lh It 0$!'• 

11n:c 11 11\ I he tnt"h n•cd qu,1ntlt \ Of '4t:lfl ,..._ 

.,u t•"CI It• 11 .. •hK• t.aUur. I th furm.ttion af 
th1 ll"'Olt1l1t. 1u11t thtl I• ol1J1fl1onnl1i.: In all 
'' 11·h1ttr 1•u" 1 •t'.!lo •• anti l1\ thci• 1M-1111 it< of tn• 

1111111 "·t1"" \du 1t 1l"' \\.11• r 1111 ?w.tl• I,,, f'\'HJl
ua,1tt-tl, In ;11hlttion to 114 ••IOIJ' 1·on•uminr t3· 
p.1n\\, h.1111 \\,1ti·1· '"' 11\•1Hti111u1hlt· 1it"l--;\U"4' It 
t,u1 111> tlu.• l11rtu.1tto11 nf ,,, 1· tu hull1•t .... \\alrr 
l1t.1h 111, 1.1.lia1111 uul ,,,, ..... "ith ,\ 1t·•111llns: 
lu4 Iii (111\\. luAA Ill hPnl I r.Ut•f,•1. 1llhl IMhl'lhhl 
l1uih•r foih1r1·, 

< 'nldum jlUfl rn.w111 l'lollUll 11 .. 11.ilh ut1• th• prin· 
dp,11 fltU.illllh 01 lll\I 1111! h:111llh'1"" II\ \\ollt'I 

lt'1111 .• 1l11nalnum ;11111 11 ft'\\ otlu•1 ron~thu<'ntA 
hil• "J .,. t".tll--4' hartlm1

•" hut t't'IH·rnll\' nn- pre" .. 
1·111 111 m111 h n111ll1•r 1111.11o1llh·, lh11n cnlrlum 
mul nuunw11;iuni llnutn .. , .. '''1uh1Rlt'nt to thP 
h ·,tr1 .. lnah• ar\11 rnrh• m.1h• t C'Ull<'tl carbtlnntl' 
h.11.11 ... ~ .. lh1• h m.1lnoh·r nr lh• h.1nln1• , which 

• • • • • • • • • • • • • • • • • • • 



" "U.'IU~rn1h· .~ to SUll°ntl'~. t:hfnt 11h• •• rn1i nl• 
'r.·tt~:-\ ut -.:;u~1um ond mnKnl\~mm. ;.{ cnlh..'tl 
1 nnc:ir bon::ue '.inrdne..~,. 

\\",ul•r rhat .. a:i .a hnnir.t-.!i ol I~:\~ lhnn 1\0 
''"" i:t•ner;il .~ cam'1Jer~t to lk1 ~on. \\.nter 
a11n11 3 h;1ron•'< raninm: from 611 to 120 ppm 

~n:w 1,,_. 1:un:'>iU~rtd moclt..•r:itcl~· hard: nlthoutl'h 
~3nJne~" 1n · !':15 r=an&re d~~ not •t!rioush· In· 

'"•rlt.,rc \\Ith •:te urif uf the \\nttr t'or mnn\' 
;111rpn~eo. it dnu 1ncr~a~e t he nmount or SOllp 
1m~umt.'d •• jn,1 tht trt':atm(nt ( •r 11 ~ reduction 

m:w ht' prnn~3b1' f11r ln•1mlrie-~ and neceMnn · 
i•1r 1nau:1tr1e~ ~h::it re.1ulrc ,.01'1 water. \\'ruer 
•hnt hna a harone .. 11! 120 10 ~00 11pm '" n<>
'lce<I h1· n•orh· e1·en«1ne anrl I• considered 
hard. \\'uter with hnnlneH greater than :!00 
11rm needs • me got'temni: hefore It cnn he 
n•ed •nti•factorih· for mnn1· P"l'l'O••s. nlthouirh 
" I• u • ...i without 1reatmen1 for domestic pur
pn~es and for lrrtga1lon. 

Anah·•e• "i water from "•II~ <ampled indl
cnte a rnnRe in hardness from 9 10 07 1 ppm. 
.1nd wnte,r from ll'ells In lhe <}ua1ernnr1· de
poslu 11enerntl\' has .n hardneos In excess ni 
~00 ppm. Thtrl}'·r'i,·e •umplcs hi.ii noncnrbo
nnte hardness. 

Spedflr conduc111ncc.-The Spetlfic conduct· 
•nee or w111er :i measure of itJ cnpnclly lo 
conduct PIPClllcitv. ia clciiend•nt on tho con
CPntrntion and de11Tee of ior\lz.ntlon of lhc dif
ferent minerals present. Specific conduct
nnce Is an indication of the concentration of 
cllssolved solid' In water. l"alues for apeciflc 
conductance nf the ~amples analyzed. ex
pre1sed ns mlcromhos a1 25 C. range from .:3.4 
tn 6.:?20. 

Hydroatn·lon c:onttntratlon.-The hydr<>
gen-lon cor. entratlon la an index ot the atidlty 
or alkalinit\' ~( water nnd musi Ii·• known for 
proper 1 ream:ent for coa11ul111ion at wnter
treatmenr planu. The hydroren-lon concen
tration generaUv la expressed ns the pH. which 
Is the lopruhai Ito the base 101 of the re
ciproral of 1he hydrogen-Ion concentration In 
molea per liter. For practical purr.oaes. the pH 
scale ranns betv."ffn 0 and 14, denoUng var
ious de~os of aclditv or alul!nity of a aolu
tlon. .\ pH ot 7 Is considered to denote the 
neutral poin1. \"alues below j und approach· 
tng o denote increaalnir acidity, whereu \'al
uet from 7 to 14 denote increasing alkalinlly. 
Water having a lo• pH la likely to be corro
~ive to metal. The pH of the iomples analyted 
ranged from J.O to 8.4, but tor most samples 
It wu sUahtlr above 7.0. 

If !HE IA~E tlL~U I~ ~OT 
AS LEGlBLI:: AS THIS LABEL, 
IT IS DUE TO Tiit:: QUAL !TY 
Of TH~ ORIGINAL . 

Sultobilil'' 01 Wattr for lrrilflllion 

Becnu~e nbimt 95 Pt'rc•nt of the irroun d wa
' t'r in th,, :irea ~tudied b 11t1ed for irriintfon. 
i1c ~uuah1 1it\" oi the \\n ter for th:it purpose 
' at' much lntere<t. .\moni: the more cr!Ucal 

i:i1om1cal c.•hn rncter1stlrs or" n wnter !or t1se In 
rrr111011on :ire the percent "'<ilum 11nd the con
•'Ontr:nion ut' di"'-solved manernhc as meaaured by 
th~ ·11ec1fic conduc1nnce. l"~rtntn trnce ele
ments that nre known 10 be toxic to some 
plants. such ns boron. 11enernll\' nre not pru
•nt in the im>und water of Arknn•u nnd were 
no1 dc1ermincd in tho •ample•. 

AU lhc wnier samples collected from irrlp
rion \\Pll• 1n L<>noke. Prnirie. nnd ll'hite Coun
tic .. nre plo1i.cl (fig . .;, p. 19) on a dlairram 
•l.iveloped b1· l\'llro• 1 l!> ll!l. on which percent 
·odium Ii plotted against s pecific ronductanc@, 

:>lenrlv all of the more than b-0 1nmples an. 
nl1·ied fnll wtthin the clnssit'ica1ion "excellent 
tn good," The three samples ";thin the "aiood 
t<> pennia•ible" claaslflcation are from welll 
In the e•rreme •outheauern p.1rt of the area. 
where there 1s e1•ldenre of con1nmint1tion :from 
tleeJM!r . 'oily ll'Bter. The one ••mple i111 the 
"permissible to doubtful" cl8"4itlcation aillo la 
from 11 well In that nrea. ~o •Amples an In 
the "doubtful 10 unsultnble" clu11flca.t:lon, 
and only one (from well !?86 southeaat of Bald 
Knob) 11 in the "unsultnble" claul!lcat:lon. 
This well wu drilled for rioe irrigation but 
the w111er proved to be much too salty tor that 
purpose. 

Thue Is nn Interesting distribution ot the 
plotted points on the dlairrnm rluaifyina' the 
water from the three counties. The water 
rrom irrigation wells in Prairie County llGI· 
erally is more highly mineralized than that 
from the othu counties, but ft hu a lonr 
percent sodium. There Is n clustering of tbe 
poinu in the clnsaiflcation between 15 and 20 
percent sodium and between 500 and 650 mi
cromho• in specific conduct.nnce. The -ter 
from lrri11ntlon wells In Lonoke County la the 
leut mineralized. 1ener11ll>· having a apcltic 
Cflnduc1nnce lesa than 400 and a percent ao
dlum between 20 and 40. The water frotll IJ'
r1gatlon well• In White Countv Is more .-.ri
oble 1hon that from the other 1wo countlet, 
both in specific conductance and In percent ao
dlum. 

Moat aoila in this pnrt of Arkanaaa are de
f!clent In calelum carbonate and require '11m
ing." On such aoi!a the use of a caldum bi
carbonate water for Irrigation la bene1lcial. 



~lo11ot of th•- \\.Jh•r :cam1•ft.-d tn•m urtJ!.1li11n 
\h 1 4. •n tlu llrt":'l 1• nf ttw r:Jdum 1, rarf,.nnate 

I I"' 

C'htmitnl ('harntttrt,li<" nf Ground \\"atrr 
In lht Sf\tr.il formation.' 

lluth tht I) I><' .md tht· am•.ant n( th<• min· 
.,1 ronh.'nt or •ln'.\· p-rounJ water nn• clt'lf'r· 

mlnt•,I h\ tht• "'ml nncl amou1\l uf .... oluhl,• nlin· 
• • ·''"' an lht ru,•k!' thtouJ;!h '' hich th~ wnter ha.• 
1r,l\1°l,;l 11n1l lhe kni:lh of 11m1• 11 hn< lo('{'n In 
_. .. nto1rt \\ ith tlto.it• mincru1~. Thl'n)for~. n 
di·••· corr..1lutlnn c"'J"t' \~twl"(ln tht• mlnrrn? 
1'11.11 •• rttr mul ronll.'nl uf th,. )!'ruuntl \\ah1r und 
tlH :u1ulfcr in \\hich it <~rur"· tlw 1tir,·dion 

11111 t.ih.1 or mcwem.:nt o( tht• wntrr in thr 
11itnl(l'r, tht• churact~r o( rcchur~!I' nn1I di~· 
"'•turgt) nntl thr place"' "lu.·rt.l lhC'\• occur. nnd 
1111 11lntt•• \\ hcrl' tontumlnnlin11 11r 11llull111r 
,,,,h'r entl'rl4 from olht.•r '"tnift'r• or c-onflnlm• 
1 ... ) i.... ~oitw of lhC"~· rrlution-chip-4. ar•• "hnwn 
1'r.111hiralh· on lhr 1~1r dinpr;im lf•I' 71 nn<I 
,,lh••rit nrP poinh"'fl out in Uu· (11Jlm,ifu• 11;1r.1 • 
vu1phot tlt•<l;('filtinr the mmt·1·n1 •1ualih or lht• 
''"'''' In 1·.1rh 11( th1• imror1.m1 oua111f1•ro1 

Cf11:\ltrnllr\ drpW>oit .... -Thl"ttUJ!"hOUt ·''~·'" 
llw 1\:th t II\ 1111110-.1\ ... of ()U:tll·rn;1r\ ;iJ*• 1 

t\1•u.1ll\ 11( tit• r~kium l1ir.nhonal&• l\JM· In 

''' ·'''·' ••f tht• 1'"-"'f'nl '"'' .. t1J!.t\1on 1l I" ftl4•r1• 
... 1, .!'" hJ~tro:1l. t1w r.akmm n•nt1·nl r.1n,•uw 
frunt ..!O to ~o l'Jim .1ml th1 lncart.1111.alt fr11m 
i • tu :;·. ppm. ThP tll•lt'f\l'"'lllm runh·nt r~·n· 
••r;ilh roan~t: ~ fn•m :"t tn :,?:1 ppm nn•I ttu• &ilo· 
.Jtum trom !!O lo ~o pt•m. Thi• •ulf:\tt• 1111\h 111 

)."t nt r.1lh· i~ '""· that uf mo .. t "'"'"''''~ rulhnr. 
m Ua r.lna!f' of :? to 1:; 1•1tm. Tht rhlor11h• 
, •• nttnl '" \,1n.1l1lt• hul J-"t•ner.:alh rnnrf"'1' from 
10 tu ;m Jl11m~ 

l1u tht• arc;.a con·d1ltin-._1 In thi-. ,..,,.,, t, \\,ttt•r 
l ri1m th ()u:1h•rn:t;n· JqlO·Ht .. in L.onokt• ('011n· 

I'. <· lhr k·,1<l mtn.raliu•I. thot in PrairiP 
C-~111nl\· tlw mo•t m1nt'r.11iU"f.I, nn,I th .. ,t in 
\\'hit1· ('ounl\· morl' \'urinblt• but Jll'nrrnlh in· 
trrm1,hnlr lfii:. 7J. In n 11eneral \\II\. 1lw 
ti· vre<· o( min~roliznlion mcrtn•h \\llh di•· 
tt11tct Crom tht• rechnr~ nrt:i, twin~ ltM~l in 
w•rth\.\t>ill'rn l..onnkt' County ancl i:ttt:ttrAt In 
t hr l'ol•tern 1~1n nr the nrea nrar th• Whth' 
ltl\tr Tht• \\;iter from well• m Qunlernnn 
11••1•• II· '""" their aurface ronlncl wilh th1• 
1.rlinr>'<'l umliff"rntinlerl 11<•1M>•it. •oulh of 
('ahnt l" nntnlih low rn di -....iuhccl minernb. On 
th• \\ 1111•r·tuhlr contour mnp Cpl. 71 th1· 
cr11\\11inv nf c1>ntou..,. a1111i:e•ta lhnt nn lmpor. 
t.1nt nmount or rethnrlle occun< in thi• nrra, 
nml th1., 1•rohnhh· acrnunU fur thr "'nPAr-r.nin· 

26 

I~ Ill t,\(,I. i IL:if.IJ IS ~OT 
AS l.~c;J ILE AS THIS LABEL 
IT IS llUt. TO THE QUALITY ' 
UF THF ORIGINAL. 

11o .. lt r·· ehar .. ch:r uml rnuw:rahta.tk>n of the 
~:uund \\,,hr. A ••• nrru~ mcrl"a"l" in mtntral 
loo•I ~oulh•, •t\\artl tn the dlrt"Ctlnn of mo\t
n •nt nf lht• r:ru tn•I \\,11tr tan I•• n1iect~, he
r 1•1•11~ or th~ rr .. nh r \t•lt1mf' tt( :M"tllmf'nt~ the 
\\wh r h' fliil f"cl throu~h nn1I thf' lon1rtr pt-.. 

rlo,J tt! llmt· It h.,. l.l't'f'11 Inc• nlud "'ith thrm . 
llu\\t'\t'r, ti 1• rl'lattHh l.11"111• .incl nhrupl in· 
rr1 .1•t.,. 111 ~•llllit\· 11outh•o•t ,,f 11.11<1 l\noh nnd 
••"111h uf 1 ••f-J' .\r,• Jlroha\1h n)"11)1 frnm nth'r 
C",Hf-~'fl 

T~w 1"•1·urn·nff' 11( ;ii\\ \\uh•t ioOUlht":a"t nf 
U11hl l\nolt \\II· rulh·1I to tlu· ntttntlun or th«" 
11111hnr h\ ~Ir. I': . II )l11n1•1•r. 1\lm hml drilled 
11 \1t•ll (~~Ill fur rk1• 1rrlv11t111n. Th~ w1•ll 
rn•ltlt'I 1.~<K> vpm. 111111 fur the flul )enr the 
\\1 II \\nh-r wu .. muwcl \\llh ~urrnr~ wnt<-r ond 
1•n•IUc1"I II •11tl1'11ctur\' \ wlcl or rlc•. The ICC· 

11ml :to,·nr \\U• clrll•r, ittllt" "'urfnC'e waler ww. 
11\ai111hh•. unit th1• rlrr cro11 wn• killed lw t he 
1\u1n· from tht• \\t11l. Tht' onh other irrh:ta-
111111 '\\,•11 in th1• Hrt•n un• rwnrer nuld Knob. 
.11ul Ow \\,11~r (rom tht•m le nnt llRltv. It i• 
1·· 1•0 111••1 1hut t•H·rul "'·U~ dra\tn fo; dom'~ 
1 h ,in1•11lu"" :11.-•• 'whlt·tl \\ .itrr ""' 'AUil \' thnt lhey 
\\t 11 ,,1 .. 11ul11m·cl. Fwltl h ... , ... (or thloride \\'frt 
m.111<- • n ull 1l••f1H"ltt' :an1l p.\t(')( \\('11• in th• 
"' 1 1h.11 r110M t.. ;im1t1,-.t Tht' 'l\mplinsr 
l•Hntlfo IHMI lht I M·•rut.· rontf'nl "'th~ "':tltr. 
111 , .. u t prr rntllt••n :arr llho\\ n 11n firur«-: f' 

It '" i. J••rt• •I that •;1tt·t rn·m "hullo" ,tutr 
"' n ... m 1h1.i; 11 h·:1 \l,1c r\.1por.1tt-.I for f.:lll rlur· 
1ni• c ntl \\.1r cl 1\" ·n,. Jilk' of t\\·n •uch .. .,,It ,.,,,1, ," 111 th. ~t:•, .. .., l. T 7 !\ .• R. 6 
\I .<•11•1 m th• :'1:• 1 ""'·11 Ti; l\. r. 6 \\', 
\Ur• \&•al•"' Ji,_ t1rt":1.!l!t,n• I tu:. fttt dttp are 
'"'~"' ~l•h ttu• c1hl "'II" ul'1' c.ald to have 
1 "' .1 111. n111I th1 hri:•• '"'" "ttth'11. Aid to 
h 1\1 l~·n 11 t~I an 1tw «":\rtpnrahn5! f'toC:n.~. are 
'"'"''• u ... 1 (11r \anou" JM.lfl""" on n•arby 
1.1nn•. 

Tlk ~· urn of tht• fall In "nter ot Qu11ler-
11:er\ .1 ,, in thl• n rw1 h.1, nc1t ht.'\~n dt!ltrmined. 
Su fur n.. li.:no\I. n thf Qunt<'rMr'.\· Mdiments 
'"''" ""I •l•·P<·~•l<"<I undrr cnndlllnn• thal 
111 ul<I 'wl<I •ulubh• J11lln•· mineral•. und It 

1·1·11 n1un• hkt)I) that the ll:lll \\'Ull'r ifli com· 
uw h'11m 1•li1t•r (nrmnlhinA. Tht' nenrc"t detp 
,.ii h t huh•,i, hn\ C' t•nrount tr1-d 1'n1t wruer in 
lh•• ~m·at••h •.ind nn1I In Pulrowlc forma
thin .... l1ut 1011 llttlt• 1 .. knuwn n( tht' Jlliuh,urfncr 
11ur1m1· '" local\• n Cuult. nr fnull,., which 

n>irl11 1•·rn1il 1hl~ ~nit \\aler I<' rl~•· Into the 
Qu11tl'rn1tn 1h·1•"lt•. Thnt auch fnull• mny 
r· 1•1 I· l"ln1 .. 1 11111 h) \aplan (19!H, p. :18) 
"" t h1• 1'1•1• uf thr •UIU!l'Jlterl rll•plactmenl bf. 

• • • • • • • • • • • • • • • • • • • 
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If '1111. l'i\(;I. f"lUIF.ll IS NOT 
AS l.ECIBU AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
or THI:. Oltl c I NAL. 
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It IH tA~L ta~~O l~ ~UT 
AS l.~tlBLF. AS THIS LABEL., 
IT IS DUE TO Till QUAI TTY 
Of THF. ORlCINAL • 

• • • • • • • • 
... ,, ' \l•p ..... ,., •••1111•• l"•O•h .-"4 , .. ~ Ul'h t1•nh t'I 
hft P••) •t ••In h• .. doM...,.hr "'U' l•l•Pll'lil tit,.. .... , .. ul 
tft.1UIC'r-." •er'" \\hit.- I t1•Ulh ........... I ..I 11.t.e k•t"" • 

tt .J ~ \\.11~ n '.\11 I "t·ll, """ I' 
I •' It ~ \\ .uul tfh T.1111n1 .11111 \\.11L1n .. 
' \111111 '"·IL ., ; T .... ~ It !.' \\ 111 

, h1i1\\11ud111rrc1unt1 

·'" tltt"IU1 .. IJ."" u1 1h1 t :1nt·1 011 Cu ion 
h•'t f,1.f1 Ill lf11 \.:\\ :--;1 I N't .!I 'I .t ~ 
I: -, \\ f 111\ ,It •\,111 I u 11. pth .. f .! • .,., 
111 t 1.n•l 111ult.1lol tll\ \\.1h·• .&1t M ... Hh •I 
1·114111 ... t Thu •• 1lllhi1 "·•hru l11t1''111...t .. 1 

I ttl1i;1lol ""-'"' 111 1h• \klflll' u H 1 It • h ,f, 

fh" tt:1h -.1 .. 111 ''·'"'' 11 • n~ th• 'limr• 1 'lldl 
•'.!"'r.' .11ul .111.11\ .. , ... "' ,,,, ... , 1nn1 1\11,11 ••I 
1111 1IMllt,IK \\di• H1 lh.11 •'"-·•"'It 1•11111,-.I t•n 
•I f••J.'".U thmit ftuRlil•J,T.lllh Jftif on .t lr1hn. ,U
\\,1h•r-,ut,1h.-.1ii 11i.1ior-01m ·rh. n1 • .r1.., ... 1 d1ffr1 
1·1 t•· IH tfw "h.qtt .mil 1••1111 11( $Trnueni.· ••r lfu· 
r l"\t•JI on lht• l11.,_·,0·11htnh 1111nlt<J.'f.tllh, ,oul th1• 
l,\·I 1h.11 th1 J•11n1~ uu 1h' 111hn1•.u 1h.wr.1m 
tlul 0111 p1ol on ,, ,11.HJ!hl lin1. 1mlw.1lt• th.it 
lh1 \ .1h•1 I' rwt ,1 -tln111l1 Mll\11111· •r•·ni 1\\11 
.. ourtt· unh. 

,\ho111 I rt1il1·, 'uulh uf l)p, Ah .1 .. m.111 •n·ou11 
u( trnvauun \\1•11.i \ h•hl \\.11.-1 lhnt ..... om1• 
"t.,11 nlllh'l "1111••1 1 ~•·t· '"'II"' ... , ';' . • and J ... tnhlt 
"liJ Tlh' 1m,1h .... ,. lot th1 )hCf.1hh1•\ "' 11 .. • ;, 
1rnl ii \U·11• pl1•th'1I "Uh th.11 tu1 lht 1);•\'or, 

""' 1•1, 'd11rl1 •• • ,..,.,, .11 \\1 II in C)11.1h r 
"··· \ '" ..... ,, "''· OI rml1 .. \\t I "' lht \(c-.. 
•oth• •d •11 lh1 lur.111lhh1t(" 11un f).'li1J1h 

.. 11 tt11 111 1111111,u "·•hr 1 ""'' 1h.1t"tm1 
01 1 h L1lh 1lm1~1 nn t lit 1•.wn1 • h-11 to u 
.. u H'h l·•H. 11ttl 11t1 lht• f1•1111C'I th1 t11r\t" for 
11 lhtt, "'If "'II 1ln11 •I ••It 1111t •I Ill •h.1111 
1tMll•"lll•n•'••f'l fur1t1 11n1 • m..w•h.1m 
1111f. 111. t ,,, 111 ti •. \1, t: .• 1.1., "'II• ·rhu•. u 

•••• ,. II .. ti ilt ,.,, 1111011.ill .,, J'llMllltl "·•h·I an 
•f ... ·••· I• m rn1,'1 s.•r1111111I "·1h·1 to \thkh 
.. 111 rn , h 'rlil1 "•'" t h.1• 1,. , .... 11lt1,._1 fht• 
!•"'t ,., 111• t•I 11It1•.,lt"llh llllliilh.'1."1"tl 11fl·lt•f "ttfl 
I '' .! I .~ '!\ It • \\ h .... ,,.,, 1 ....... 1 )1-:...1~ 
•I• ut .. '" llnhult th1 ,.ulh ''·•h·t to tont.1rn· 
t• 1111111 ln•m tl11 1tll·h•I \t1·1I II "''tm• \PY\ 
11:, 1, rh,11 lhl• 1h1• \\01lt1 f11•m l)u.11t•1nnr' 
•h pu-.11 .. , .. 1•1n1un11n.1h·1I "1th ,.~ill "·1h·1 fl'llm 
•111·9111•1 I .,ti •·11• 11111 \\}II 11h'I lht• "·ill \\11h1 1' i 
( 111ht11.• it .. \\,I\ 1q1\\,11d .1luni• h11n•l1t1l\•,1111 or 
.1l11lll-' l.11111 • ••I uthl'I 11111111.11 1·u11r .. 1•.- h.1• nut 
i..-.·11 ,, ·t11l1li .. h1·1I 

T.-r tinrt ( I undlHtn•nlia1 .. d rlC'IH•,11,...-Tht 
1 

1
.,.111h.1l 1111uhl\ 11( \\;th11 it"um \H1ll• In tlw 

Te I ti.II\ ( I UlltliH~·r.•nlldh>il ,,,.,,... It j .. hluh· 
I• \,1rl.1hl1· not onh ln '""''1•ntt.1t111n hut 1n 
l'h.u·.u1t•1 1111 \\1•11 11• I• .. h11\\1l a.naphit·.1lh: in 

• • • • • • • • • • 



Cl~re 7. 7!ie "atuo rrom six weils, •elected 
.u beinir more or 165 rtpresentatl.-e of this 
urut :ind c!uufled on the WIS of the con. 
centrauon I •Pm 1 of " "'"ll'I• ion or ttro <•r 
more ion1. mpn1e a L"&lcium bae:arbonale 
wattr of I .,. m1nualizat1on (well 17:5), :i bi· 
CMbonaie "attt o( moderate con«ntr.ltion 
cwell 1771. " IOdlum b1.:arbonate water n( 
moderllte concentrlltton cwell li~l. a .odium 
chlorid• water 01 modtr:ite concen1r:111on (wt'IJ 
218), :i chlonde water o( relativ•lv hlrh con· 
centntlon C w•JI :?!?! ) , llnd n calcium sodium bl· 
carbo11&1e "at•r ot relath'eli- low concentratfon 
( w~ll :?!I!?) • .\11udred by aamples from the 11 
"'ell1 in these depo111t1. th• water Crom them 
cannot ~ l\'ped u to character . ..\bout •II that 
call be aa1d 11 that the aulfAI<! ll'fneroll~· is low 
and tho total m1nerolization generally Is low to 
moderue. The concenmllon of dlssoh•Pd solids 
ranred Crom 46 lo l.040 ppm. but onlv two sam. 

If 1HE l'AC.t tlLHl.IJ IS NOT 
AS l.ECIBLE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
Of THE OR!ClNAL, 

1 lea >nt:llned more than .:00 ppm, The pH 
rllnlfed Crom a.1 to 1U and avtrairtd 6.9. Some 
o! the water 1 reported to be conoa1.,. to 
metal plpea and fixtura. :-ievertbeleu, over 
much of thetr •rea of outcrop the Tertiary(?) 
undifferentiated dtpoe1u 11tld water of a aat
i1facton· qualltv for fann wella. 

.\toka formatlon.-The wat•r from wtlla In 
tho Atoka formal.Ion renerally 11 calclum mas· 
neslum IOdlum bicarbonate wai.r of low to 
moderate mineralbaUon <flir. i). The watar 
Crom wella of relatively hlah yield• renenllr 
Is ot bette.r quality than that from thoee of 
low yields. Althou11h It 11 dUflcult to find 
1ufflclent quantitlu of water for a rood farm 
well In eome areu, where water lJ fooad ln 
suftlclent quantity It ia renerally of aatlafac. 
tnry quality. 

• 
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•tt1uy1 • •adft,..ru1attt1 dtl"'0"11t· 
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Element Concentrations in Soils and 
Other Surficial Materials of the 
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Element Concentrations in Soils and 
Other Surficial Materials of the 
Conterminous United States 
BJ HANSFORD T . SHACKLETTE and JOSEPHI NE G. BOERNGEN 

U . S. GEO L OG I CA L SURVEY PROFESSIONAL PAPER 1270 

1\11 aa;,unt of tht conctn/ration.s of 
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io14 and otlur rtgolillu 

UN I TED STATES GOVERNMENT PRINTINC OHICt., WASH INCTON 1984 
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(Record of Item Checked Belov) 

If 1 HI, l'AC,f f 11.'IW IS ~OT 
AS l.t .C lRLt; AS THIS LABEL, 
IT IS DUE TO rH£ QUALITY 
OY Tilt:: OR !CINA!, . 

RICORD OP _{_Phone t:all ~Dlacussion ~'t•ld Trlp 
COIOCIJK'J CATION 

ConferMce ~Other(Speclfy) 

To: ~odne•1 Cabot Fro•: ''urt Sou1tnd1j~ Date: 
Cabot :ater FIT Cheus t l0-15-90 
Depar:~ent 

TtM: 
( 501 343-4654 21 IO P·•· 

SUBJECT: 'obot Landfill 

SUIOWU OF COIOllJNICATION 

Cabot has t hree active city supply .,.us 
I , J4'56' !6" ti Ql'58'29" II 

2' )4 '56 ' !6" H 01•sa·22· 11 

l. l4'5~ · .a· H 0\'58'07" II 

The vells range ln depth fro• 100 to 200 fHt. 

COHCWSIOHS, Acrl OH TAUH Oil llEOIJIJUlD 

----IJl'JPODATION COPUS 
TOI 

IPA FOU IJ00..6 (7- 7l) 
hplaca IPA IQ Pom 5300-J vlt.lch _,. be wt..t until Supply i• l:KbaW1tecl . 
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If 1111 i•At,1 I IL.ILU 1$ NOT 
AS LECIBLP. AS THIS LABEL, 
IT IS DUt; TO THE QUALITY 
UP THE ORIGINAL. 

l8CORD OP _!_Phone Call - Discussion _ Field Tdp 
COllKIJNICATl ON 

_ Conference _ Other(Speclfy) 

To: Andy Ded11&11 Pr011: Mi chael Vatson, PIT Dllta: 
Cl ty of Cabot Ecology ~ Envlron•ent 06-24-91 
(501) 843-2021 Dallas , TX H201 

Time: 
13:00113: 21 

SUBJ£CT1 Public Usage of Four- Kile Creek 

SUIOWlT OF COIOOJNICATION 

Does any prl va te fishing take place fro• Four Hile Creek? It goea dry. 

Zero yield. 

Questioni ng the validity of the Andy Dedman vell 1aaple1 

(I) Andy says tha t the saaple vas taken from his vall by the FIT Teaa, 

and ata tes that he vas a vltness. 

CONCWSJONS, ACTION TillN OR JU!QUTIU!D 

INPOIJIATION COPIBS 
TOI 

IPA POlUI 1300-6 (7- 72) 
leplacea &PA BO Pono 5300-3 vhlch .. y be ueed until Supply la bhaueted. 
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Herachfleld . ll .~ .• q61. laintall r requ•ncv A·tu ot cha 
"nlt•d St nu. ·.s. ~·uchu Bu r eau rechn1cal !'3pe r '\o •• o. 
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REFERENCE 16 

IF 'rill. l'AGI. 1'11.lilO IS NOT 
AS l.EC!BLE AS TlllS LABEL , 
IT IS DUE TO THE QUALITY 
Of THE OR!ClNAL . 
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REFERENCE17 

11' 111t, l'A<t. ! ll •t.11 lS liOT 
AS L~~IBLE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
ur rm. ORICINAL. 
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U 1111. l'.\l.t. HL1W IS NOT 
AS 1.F.C!HLF AS THtS LABEL, 
IT IS DUE TO TUE QUALtn 
OF THE ORIGINAL. 
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It' lllP. 1'1\C.f. f"IWl!.D IS NOT 
AS LE~l8LE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
OF THE ORIGINAL. 
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REFERENCE 20 

It THI, P.\uE I 11.l<t:U I~ NC:Jl' 
AS UCUL£ AS lHIS LAllEL, 
IT tS Dl't TO TH! QllALln" 

OP' TH£ OlllGINAL. 



RECORD OF COMMUNICATION 

TYPE: 

TO: 

Pnone call 

Patrlda Morris 
Qty of Austin 
Aus1in, Arkansas 
(501) 843-7656 

DATE: 

SUBJECT: City o f Austin Water Supply 

SUMMARY OF COMMUNICATION: 

09/~ 

FROM: 

TIME: 

II i Ill. l ,\(,t t IL:il.ll J ~ NOT 
AS l.t:Cl8Lt: AS THIS LABEL , 
IT IS l>UI: TO THE QUALITY 
or THE OIUCINAL. 

Reference 20 

10 44 am 

tf 
Btenda Noxon Cook, Task 
Manager 
ICF Technology Inc 
(214) 979·3928 

I called Ms. Morris to find out the source, soivlco boundaries and number ol connections 
soivod by the City of Austin. During the course of our convorsatlon. tho following Information 
was learned: 

Austin purchases water from the City of Ward 

2. Service boundaries: 

East boundary 
Nonh boundary 
South boundary 
West boundary 

• Highway 321 
City of Austin 
City of Ausbn 
Oakridge 

3 The majority of the residents along Hghwmy 38 are supplted weter by the City of Cabot 

4 There ate apPfoximately 210 connec1ions 

5 South ol Oakridge, tnere is no water 11 all, not even domesllC welts Water hu bffn 
unavlilabkl f()( over 1 year. 



REFERENCE 21 

If 1111 l'i\GI ~IUIEIJ IS NOT 
llS l.F.GIHLF. llS THIS LllBEL, 
IT IS DUI: TO TH£ QUALITY 
OF THF. ORIGINAL. 



RECORD OF COMMUNICATION 

TYPE: 

TO: 

Pnono call 

Rodney Guthrie 
City of Cabot 
Cabot. Ari<ansas 
(501) 843-4654 

SUBJECT: City ol Cabot 

DATE: 

SUMMARY OF COMMUNICATION: 

091281'¥2 

FROM: 

If IHI, l'AGt, ttL:,IJJ ll> NOT 
AS LEGIBLE AS THIS LABEL 
IT IS DUE TO THf. QUALITY • 
Oi' Tiit ORICISAL, 

Roloronco 21 

TIME: 1 '45 pm 

'"' Brenda Nlllon Cook, Tuk 
Manager 
ICF Technology Inc 
(21 4) 979-3928 

I called Mr. Guthrie to find out tho source ol tho City water supply, service boundartos and 
populaUon aervod. During the course ol our convorsatlon, tho following Information was learned: 

Source ol W.ter 

The Chy of Cabot purctlases water from the Crty of JacksollVllle and mixes 11 with w11ter 
ltom two munlaplll welb localed 4 miles southeast of Cabal 

Strylc! Boyns!anu 

North boundaiy 
Eu t boundaiy 
South bcx.ndaiy 
WHt boundary 

Out to Highway 321 
Ward service bound111os 
To Wilcox 
To Deer Creek 

(Currently trying 10 add Deer Creek to service boundaries.) 

2 He Is not sure who supplies waler to residents wost of Cabot and north ol Mountain 
Springs. They are probably using some kind of rural system. 

3. There ate at loast 100 resldentt In and around Cabot who have domestic well• Not all 
residents within the serviee boundaries opt to hook up to the system 

4 From Cabot City seMce bounda11es to Austin. most people rely on pnvate wells , 

5 The<e ate 5,082 eccounts In Cabot and 564 In Mountain Spnngs 



RF.FERENCE 22 

If Ill!. 1• .. c.1. l"ll ILIJ IS NOT 
AS lECl3LE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
Of" THI; ORl ClNAL . 



RECORD OF COMMUNICATION 

TYPE: 

TO: 

DATE: 

Joe Hughes, Technician 
U.S. Soil Conservation Sonne. 
(501) Ql!l-2176 

09/l!Jm 

FROM: 

SUBJECT: Usage of 4-Mile Creek and Cypress Bayou 

SUMMARY OF COMMUNICATION: 

TIME: 

If 1111 PAL t. rl LHtlJ JS NOT 
AS l.P.GIBU. AS THlS I.ABE~, 
lT IS DUE TO THE QUALITY 
OF THI. ORIGINAL. 

Rtferenc9 22 

10 57 am 

~J 
Blend• Nixon Cook, Task 
Manager 
ICF ~ tdlnology Inc 
(214) 979-3928 

1. Cypress Bayou and 4-Mlle Creek are used for fishing, swimming and hunting. 

2 There Is limited lfTigation for rice and soybean• near th• end of th• 15 1tream miles 

3 Alligators are present in Cypress Bayou. 

4 There are a few weUands, and generally •:O:S are not hydrlc and don't mfft CFR 

definltlon. 

5 Thay ere not used as public water supplies 



REFERENCE 23 

II lllf. IA•·f. flUiUIJ IS NOT 
AS LE~IBLE AS THIS l.AB£L, 
IT IS DUE TO THf. QUALITY 
OF THE ORICINAL. 



I 
I 

RECORD OF COMMUNICATION 

TYPE: 

TO: 

Phone call DA~: 

Joyce Feltner 
City of Ward 
P.O. Box 237 
Ward, Arkansas 72176 
(501) 843-7686 

SUBJECT: City of Ward Water Supply 

SUMMARY OF COMMUNICATION: 

FROM: 

IF IHI ,\1.1 rll.MEU IS :;or 
AS l.EGIBLE AS THIS LABEL , 
IT IS DUE TO TllE QUALITY 

OF' Tiil ORIG INAL , 

Reference 23 

TIME: 3 30 p.m 

f'>''-
Br•nd• NIXon Cook. Task 
Manager 
ICF Technology Inc 
(214) 979-3928 

I callod M1. Fel1nor concerning the source, service boundaries and population SlllVed by the 
City of Ward service boundaries. During the course of our convert1tlon. the followlng 
Information was learned: 

Source: 4 wells 

One welt 1 o miles away 
Two wells out Highway 321 
One well In Mol.wlt Tabor, southeast of Cabot 

I asked Joyce if she Md sec:tlon, townshop, and range of well•. Sh• raque1ted that I Hnd 
her a lettaf with al of the information that f need, and aha would prcvlde h to me. 



REFERcNCE 24 

If lllt: I' AL' II L lt.U IS NOT 
AS Ll!C!BLE AS THIS LABEL, 
IT IS DUE TO THI< QUALITY 
Of THE ORIGINAL. 



RECORD OF COMMUNICATION 

TYPE: 

TO; 

Phone call DATE: 

Sandra Moore 
Grand Prelrle Water Company 
Gr•nd Prairie, Manses 
(501) 676-2887 

SUBJECT· Water Supply ol Grand Prairie 

SUMMARY OF COMMUNICATION: 

FROM: 

If 1111. J•.11.f, rlLHW lS NOT 
AS t.t:CIRL~ AS THIS LABEL , 
IT IS DUE TO THE QUALITY 
ot· TllE OR IGINAL . 

Relerence24 

TIME: 2 40 pm 
p~ 

Brenda Nixon Cook. Task 
Manager 
ICF Technology Inc 
(214) 97g..3929 

I called Ms. Moore to find out the location, dopth, population and service boundarlos of 
Grand Prairie Water Company. During the course ol our convorsallon, the following 
lnlormatlon was learned: 

1. They have two wells located approximately 9 miles southeast of Cabot 

2. Their slllVice boundaries ate: 

North boundary 
South boundary 
East boundary 
Wtst boundl!ly 

While County fine 
- Highway 31 and 1·40 south 

Prairie County hno 
City of Austin 

3 They MIW 815 llCtiVe connections and have 181 lnacwe connectlons 

4 Their service boundanes end at the City of Ward and the City of Ausm servtc:. 
boundaries 

5 There era still a lot ol plivale walls, many are used for imgabOo of ra and farms. as 
well as domestic use Most residents have the option for public water aupply however, 
not all of the resider's want to be on ona. 

8 They do not set water to any other munlcipllltitl or public water supply companies 



REFERENCE 25 

If lllE PAa. t 11.'lW IS NOT 
AS LEGtBl.E AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
OF THE ORIGINAL. 



RECORD OF COMMUNICATION 

TYPE: 

TO: 

Phone cell DATE: 

Shirley Healy 
Ut~1ty Manw.,ement Company 
(501) 982-0734 

FROM: 

TIME: 

It 111! I Af,f H 1.XWJ !S t;Ol' 
AS l.CCIBLE AS TlllS LABEL, 
IT IS DUE TO THE Ql'Al.ITY 
Of THE ORlCtNAL. 

R1l1r9nce 25 

310pm 

Btond• Nixon Cook, Task 
Mlllager 
ICF T.chnology Inc 
(21 <4) 979-3928 

SUBJECT: Water Supply of Bayou II and 319 Water Supply Company 

SUMMARY OF COMMUNICATION: 

I called Ms. Healy to find out the location, popvlatlon and .. rvk:e boundarlH of Ille Bayou II 
and 319 Water Supply Company. During the course of our conv1raatlon. lh1 lollowfng 
Information was learned. 

Source o! Water 

Blyou II purehases water from the City of Jacksonville 

2 319 Water pu1chases water from the City of Cebol 

StMct !loundariH 

Blyou II 

South boundary 
Nol1tl boundary 
West boundary 
Eut boundaly 

Highway 319 

Nol1tl boundary 
Wnt boundary 
Eu! boundary 
South boundary 

Graham Road ancl Highway 2311 
Picthom and Mount TubOf 
Kerr Station Road 
San Hill Rold end GloYer 

Highway 319 
Highway 5 
Highway 67 
l..ewlst>erg Ridge 

(Thote reak:t1nta south ol Lewtsberg Ridge and north ol Highway 321 are most likely on 
private wells.) 



REFERENCE 26 

It• Ill£ PM, r • UIUJ I~ Nl)T 
AS l.~Gl8Lt! AS TlllS I.ASEL , 
IT IS Dl'I. TO THE Ql!ALln' 
OF TUE ORlc;l~AL. 



&EPA 

Un tea ,...,!es 
(nworvrenw Proiect.on 
A<;iencv 

National 
Priorities 
List Sites: 

$ot.d 'Nu te At't4 
Crnttgctnev Aesoe1Ne 
•OS-7•01 

ARKANSAS 

1 9 9 1 

It Jiii: 1'Al>! fl IJ'lt.IJ I b NO r 
AS LECIBL£ AS THIS LABEL, 
IT IS DUE TO THf. QUALITY 
u•· THE OIIGINAL, 

E ?A/S(()/8 l I C20 
Seo:..,.-1991 
P8!12·9153220 



REFERENCE 27 

IF lltt, PAGE l'ILNt:I> IS NOT 
AS LECl81.P. AS THIS LAB%, 
IT IS DUF. TO THE QUALITY 
OP Tilt: ORIGINAL , 
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II .m. l'.\l.t tll r.IJ IS NOT 
AS l.f.GlllLE AS THIS LABEL , 
IT IS DUE TO THE QUALITY 
Of THI: ORIC!llAI • • 

CURRENT WATER RESOURCES ACTIVITIES 

IN ARKANSAS, 1986- 87 

HYDROLOGIC 
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It' IHI. l'ALt. rl!.'11.IJ IS NOf 
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IT IS DUl TO TllE QUALITY ' 

OF' Tiii. OR IGINAL. 
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REFERENCE 28 

11' 1111, l'AGE > ll.llEI> IS NOT 
AS LECIRLE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
or Tit[ OR!ClNAL. 
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REFERENCE 29 

IY IHI. l'A~ l. I llJU,IJ IS NOT 
AS LEGl81t AS THIS LABEL, 
IT IS DU£ TO TUE QUALITY 
or THE OlllClllAL. 



STAT! or AJUtANSAS 

Ir lift. I It.I. I LL~.w Is NOT 
AS LEClBLE AS THIS LABEL, 
IT LS DUE TO THE QUALITY 
OP THt: ORIGINAL. 

D!PARTftENT or POLLUTION CONTl\OL AHO ICOLOGY 

• • • • • • 

Regulat ion Ho. 2 , Al A•tndtd 
REGULATION ESTABLISHING WAT!R OUALJTY 

STANDARDS FOR SURFACE WATERS 
or TH! STAT! or ARltANSAS 

January, 1988 



Designated U1e1 
Delta &coregion 

( Plates D-l, D-2, D-3 , D-4 1 

If 1 tit I' IGI 
AS LFC 18~~ ·A~ I~"~~ I l> NOT 

lT IS DUE TO THE QU~~~· 
OF TllE ORIGINAL. 

Extraordinary Re source Waters 
second creek ib-41 cache River above cache aayou - adjacent to natural are•• ID-3 1 
~rkan••• River below Dam 12 (D-5) 
Strawberry Rivet ID-ll Two P•ai rie Bayou adjacent to natural er••• (D-3) 

Natural a nd scenic Waterways 
Rone 

Ecoloqlcally sensitive waterbodi•• Lower sE. rranc11 River and l ower 10 ailes of Straight slough -
locat ion of fat pocketbook ausael ID-l, D-41 

Right Hand Chute at confluence v ith St. rranci• River - location 
of fat pocketbook au11el ID-2) 

Depart•• Creek - location of f lat f loater ausael ID-11 
alack River at aouth of spring River - location of pink auck•t 

auuel (D-11 
Priaary Contact Recreati on - a ll stream• with vater1hed1 of 

greater than 10 a1 1 and all leke5/ re1ervo1r1 

Secondary contact Recreation - all veter• 

Doaestic. Industrial and A ricultural Mater Su 
- all waters 

risheri•• 
Trout - none 
Lake• and Reservoir• - all 
Streaas seasonal Delta f i shery - all str•••• with watershed• of l••• than 

10 ai' except as otherwise provided in section 61£1 
Perennial Delta fishery - all strea•• vith watersheds 10 •i' or 

larger and those water• where discharge• equal or exceed 1 crs 

UM agrue Bayou - perenni al Delta fishery 
nname 1tc 

I D-3, 11 l Little Lake Bayou - seasonal Delta fl1hery 1 no prlaary 

10-s. 121 

contact 

64 



Index to Platea of the Delta 
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H 110. 1.11.r. I I Ll'lrJJ I:. 1;or 
AS l.l.Cl8Lt; AS THIS LABEL 
IT IS J>Ut TO THE QUALITY • 
01' Tiii: ORI Gl~AL. 



If Tit 1'1IG< PllJ! 1J !S l>OT 
AS l.ECfBLE AS TlllS LABEL 
IT IS DUE TO TllE QUAt.ITY' 
Of THE ORIGINAL. 
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It' I Hf l'Al.f 111.t:l.U IS NOT 
AS 1.P.CIBLE A~ THlS LABEL , 
IT IS DUf. TO THE QUAL ITY 
or THE ORIClNAL . 



REFERENCE 30 

IF lHt. PAGI. I ILHl.1> lS NOT 
AS LECIBLE AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
OF THI! ORICINAL. 



Water Resources Data 
Arkansas 
Water Year 1989 

I I' 1111 l'<ILt. I J 1.11.1.1 IS NO'f 
AS LtGIBL~ AS THIS I.ABEL , 
IT IS DUt TO THE QUAl.ITY 
or Tll£ ORIG INAL. 

U.S. GEOLOGICAL SllRVEY WATER-DATA REPORT AR.a9-1 
Prepared in cooperation with the Arkansas Department of 
Pollution Control and Ecology; Arkansas Game and Fish 
C"rnmission; Arkansas Geological Commission; Arkansas Soil 
and Water Conservation Commission; Arkansas State Highway 
and Transcortat1on ')P,oartment: 'ndeoenoenc"' c,'Un"·· 
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If lHC PA~l llLXlU I~ NOT 
AS L!CIRLE AS THIS LABEL, 
IT IS DUF. TI> THE QUALITY 
OF THE ORIGINAL. 



0 

If 'IHI h\t>l rt1.nf.ll IS NOT 
AS Lf.CllLE AS THlS LABEL, 
lT IS OUE TO Tit! QUALITY 
OP THt; ORIClNAL. 
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STREAMS IN ARKANSAS 
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H 1111. !'AG~ llL'lt:IJ IS NOT 
AS LECIBL~ AS THIS LABEL, 
IT IS DUE TO TllE QUALITY 
Of THI? ORIGINAL. 

a 
STREAMS IN ARKANSAS 

UGIHO 
WATlftS Of' THI UNITlD ITAfCI 
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OHO Oii GllHATta 
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U IHI l'AGI. f 11.'11.ll 1:; NOT 
AS l.llGIBLf. AS THIS LABEL 
IT IS DUE TO THE QU.\L!TY' 
OP THE ORlClNAL. 
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It lll!; .\l.~ t lL.'IW IS NOT 
AS l.F.C!RLE AS THIS LABEL, 
IT IS llUE TO THE QUALITY 
Of' Tit~ ORIGINAi • 



REFERENCE 32 

l r lllE I AGL l'lL~lD IS NOT 
AS Ll!CIBLE AS THIS LABEL, 
IT IS DUE TO TllE QUALITY 
OF THE ORLCINAL. 
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If 1111, 1 IC.I, I I LHf.IJ IS NOT 
Al! LF.C I 8Lt; AS Tit IS LABEL, 
IT IS DUE TO TllE QUAl.ITY 
0 1' Tm: ORI ClNAL. 

Uni tr ~ t:i tes Department of rh, n le rior 
r ISll ·\ '0 \\ILOLll t Sl RV ICl 

QL 
118 
A8 

JACXSO\o MALL orncE CE "TEii 
JOO .. OOOMO .. WILSO\o AVENUI:. s u 1n;IJU: 3!6 

JAl"l\SO' MISSISSIPrl 3'213 

Or. Noel Lew•ndos 
Ecology and Environment 
1509 Ha l n Street, Suite 
Dallas, TX 75201 

May 14. 1985 

Consultants 
814 

IN REPLY REFER TO: 
Log No. 4-3-85-480 

Dear Dr. Ll!'tlandos: 

This responds to your letter of H.y 7, 1985, requesting endangered species 
Information for the States of Arkansas and Louisiana. Below Is a lis t of 
feder•lly 11sted species with distributional Information for those States 
you requested: 

IE • Enchngered; T • Threatened) 

LOUISIANA 

"-ls 

Florida panther (Fells concolor c)ryl) - E - entire state 
Blue whale (BalaeiiOjii'ira •usculus - E - coutal waters 
flnback whale (Balaenoptera physalus) - E - coastal waters 
HW1pback whale IMegaptera novaeangll•e) - E - coastal waters 
Sel wtiale IBalaenoptera boreal1s) - E - coastal waters 
Spen1 whale IPhrseter catOClonl - E - coastal waters 
Red wolf (Canis rufusl~Cameron •nd Calc1sleu Parishes 

B1rds 

Bald eagle (Hallaeetus leucocephalus) - E - Assunipt1on , Jefferson , La 
Fourche, Ouachita, Plaquemines , St. Charles, St. John The Baptist, St. 
Hartin, St. Mary, St. Ta'llllany, Terrebonne , and Union Counties 

Esk1llO curlew (Ntnenlus borealisl E - entfre state 
Arctic peregrine falcon (Falco peregrlnus tundr1us) - E - east , south 
Bachnlan's warbler (Venalvoraliacfiii1nl1) E - entire st1te 
Ivory-billed woodpecker (Campe§hllus prlnclpallsl - E - entire state 
Red-cockaded woodpecker <Plcol es l•Dendrocopos) borealls) - E -

Allen, Beauregard , Bossler, Claiborne , Evengellne , Grant, La Salle, 
Morehouse, Natach1toches, Rapids , Tangipahoa , Unton, Vernon, and Webste~ 

1t1es 



Rept 1 lrs 

n 111,, I ,\G. FlLHEIJ IS NOT 
AS l.EGIBLE AS THIS LABEL , 
IT IS PUL TO THE QUALITY 
OP' Tll f. ORI GINAL. 

~r1c•n all19ator (Al l 19ator m1ss1ss1pp1ens1s) - T(S/A) • - ent i re st•te 
Kemp's (At lant ic) r idley turtle (Lep1docne lys ke111pli) - E - coasta l w•ters 
Green turt le \Chelon 1a mydajl T - coastal waters 
HiWksblll t urt le (EretlllOChe f s 1mbr1cata ) - E - coast•l waters 
Leatherback turt le (De rmoche ys cor iacea ) - E - coasta l waters 
Loggerhead turt le (~ £.!!:!!.!.!) - T - coastal wa ters 

• For law enforcement pu-poses the alligators In Louis iana ore class ified •s 
"Threatened due to Sl11ilarity of Appearance•. Thty ore blolog1cally neither 
endongered nor threatened. Regulated harvest Is permitted under State law. 

ARKANSAS 

Hal'Wllals 

Gray bat (Hyot1s risescens) - E - Baxter, Benton, Boone , Carroll , 
lndependeuce, Izard, Mad son , Marlon, Newton, Searcy, Sharp , Stone, V1n 
Suren, and Washington Counties 

Indiana bat (M~o~ls sodalls) - E - Izard, Newton, and Stone Counties. 
Ozark blg-eare at mecoFus townsendll lngens) - E - Marlon a.nd 

Washington Counties 
Florida panther (Fells concolor coryll - E - entire st1te 

~ 

Bald eagle (Hal laeetus leucocephalus) - E - B&Jtter, Benton , Carroll, 
Oesh1, H•rlon, and klsslsslppl Counties 

Arctic peregrine falcon (f1lco peregr lnus tundrlus) - T - e1st 
81ci..an ' s warbler !Veraiv'Oribaciiianll) - E - Hst 
Ivory-bi lled IOOOdpecker CCM!pephllus prlnclpalls) - E - northeast, 

Arkansas River, and south 
Red-cock1ded lllDodpecter (P lcoldes (•Oendrocopos) bore1lls) - E - Ashley, 
Bradley, Calhoun, C'uk, Drew, Grant, L1fayette, Perry, Polk, Sal ine, 

Scott, Union, and Yell Counties 

Rept lies 

Anierlcan 1lllg1tor (All igator alss lsslpp lensl s ) - E - south and east 

fl!!!!! 
Ozark caveflsh (Alllbl~opsls rosae) - T - Benton County 
Leopard darter (Pere na pantiier'Tna) - T - Polk , Howard, and Sevier Counties 



Koll us ts 

11" 1111, l'Af.t'. f'I L.'tl.1.1 lS NOT 
AS l.P.CIBLE AS TRIS LABEL, 
IT IS our. TO THE QUALITY 
Of THE ORICHIAL . 

Fat pockttboo~ pearly •ussel (Potaallus (•Proptera ) capaxJ - E - Nh lte 
River •nd St. Francis River 

Pink 11ucket pearly •usse l (lampsl11s orblculaU) - E - Blacir., Spnng, 
Current, and Ouachita Rivers 

Curtis' pearly 11ussel (Epfoblasma (•Oysnonih) florentlna ill!.!!.!> - E -
Spring and Black Rivers 

For further endangere~ species coordination on this project, plea,~ 
contaLt our office, telephone 601/960-4900, Fil> 490-4900. 

We appreciate .)'Our participation In the effort to protect endangered species. 

I 
\ 

I ~ 

Sincerely )'Ours , 

-0,,..:w:. Af.11.Jt i.v 

Oennls 8. J~ 
Field Supervisor 
Endangered Species Field Office 

Endangered apeciea of the State of 
Arkanaaa and Louia tana 



REFERENCE 33 

If" 1111 l'At;~ t I 1.11l0 IS NOT 
AS l.f.C:lBU: AS THIS LABEL, 
IT I~ DUE TO Tl!! QUALITY 
or THE OltlGINAL. 
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MITRE 

'Is ~ycv Slbold 
l' S Env1rOM•n: 11 l Prot1cr:1on Ag• ncv 
~Ol 'I Sc r11 c S • 
RooN :0)6 '1~ 1! Codo ~ll ·~·IA 
~··~·" t•on ~ C :0~60 

If ·1111 PACI. nutw IS NOT 
AS LF.Cl&LE AS THIS LABEL, 
IT IS DUE TO TllE QUAL ITY 
01' THt. ORIGINAL. 

l "• 

E~c.osed . s • copy o! : he dr•f: r1vl11d HRS ne t pr•Cl ? lC at.~r . :_. , 
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S'UTIHIVIQU 

STA TI 0 11-llUMJU 

PlltlJ> DEFllnTtOll 

Cbaractera I ·2 

It J Ill! l'AC.I. 11 L.HUJ 1:, NUT 
AS LECI Hl.E AS THlS LAJIBL , 
IT IS DUE TO THE QUAL ITY 
OF IllE ORIGI NAL . 

Coo11eratl n St.au Code fOT each State. 

sun coo1 usnl'C 
01 ila'bau 
02 Arilou 
Ol Arli&Due 
04 C.Ufon.1• 
05 Colondo 
06 Coonectlcut 
07 Delaware 
08 Plor1da °' c ... r 1ta 
I:) ldaho 
II llliooh 
12 lndlaoe 
ll low• 
14 t.oue 
15 ltentucky 

- 16 Louhtane 
17 llalne 
18 "•ryland 
I t llaeaachuaetta 
20 1Uchl1an 
21 IUIUl .. Otl 
22 "laahalppl 
2l IUeaouri 
24 "onuna 
25 llabr .. &a 
26 ...... d. 

27 """ Ruroahlre 

Cllaractara 3·6 

l8 """ J auey 
29 llew lle&leo 
lO """Tork 
ll llor tb C.rol111a 
:U llOTtb D&lr.ota 
l) 01\lo 
l4 OUabou 
35 Ora100 
36 P-.aayhaa.1a 
)7 I.ho de le land 
38 South Carolina 
39 South Dakota 
40 Taoeu .. 
41 Tasaa 
42 Ot.a h 
4) Yan oot 
U '1r11.ua 
45 llaal\lDltOll 
46 lleat Vtr1 t"1a 
47 llhcou1n 
•• "701&101 
4' Not 0 H d 
50 A.laaka 
51 .... u 
H Puerto U co 
'' v1r110 l a l aoda 
t i Paclflc lalanda 

coo,erat1•• StatiOD .... ber ...... -
0001-nn. 

Cllaracur 7 
Data tadtcator Co4a 

I • lla&18Ua Kun T_,.ratun 
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UN ITED ST.\TES CE?-1.R o'lllCNT O F' AGR!CUL TURE 

iOIL CONSER\' ATIO'I SC:RVICE 

t::raver ::, Lonoke , .<.'! 72086 

~av or 
; ity o! C£bot 
.:: ao 1t, AR 7202) 

I I 1111 t'AL~ f I L}lt;JJ IS NOT 
AS t.F.ClBLI' AS THIS LABEL , 
l r rs DUE TO TH E QUAL ITY 
OF TUE ORIGINAL . 

l>\11 7-12-77 

A eoils lnvestigaticn was mada on a site in th• Et, S'~ ot 
HCtion z; , T!all, !UOW, Lonoke Cown;y. 

Soil bori~s lndi catea t.'1at :our soils were prnent. ('lot• 
at~hed overlay). :'~• soil:i "•re J.ar, !.e....,ale, .:::icul, and 
:'&!t. 

J.ltq sous have snere l illlitations for sanitary landfU.U because 
of frequent !10001og ana ~•tneas . 

L,..anle sous ban llOderatt l Wtations because of wet ness. This 
rsstr ictian is relateo t~ operation probl .. s and r.ct pollution haaarda. 

$acul s ous b&ve snere l!J:itations because oC b•i.Di cuyey. Tb1a re
st.r.etion is ralated to operation probl••• am not pollution hasarde. 

!a!t soils h&Te :nere lilrli.tic= t:ecause or vetnesr . Tbis rHU1.Cti.oD 
1s relatea to operation probleaa. 

-:! ~ .. caa be o! asrlai.aoce io the future / pleaae call. us, 

,,,;-;i /-r .::-·hi .. 
/7~4. ;'f" /. L... ·"- ft:l• 
Rich.arc T. Fielder 
Soil Scientist 
Soil CooaerYation Service 
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If Ill .. t',\l,f, FILHW LS NOT 
AS 1.ECIBLt; AS THIS LABEL, 
IT IS DUE TO THE Q~ALITY 
OF THE ORIGINAL. 
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It lltL l'llt.I. 111.iEIJ IS NOT 
AS LEGIBLE AS THIS LABEL, 
IT IS DUE TO TJIE QUALITY 
or THE ORIGINAL. 



lnttr tittt not r1,. dh•1int• 
'US• 

Int•,. Pf""otf"• Hecutton aoot1 I (bltdl) or t ('ntenc.tfve) 
'fMS> t 

tol>Ot 
LAlll\Gf J41S9:41 lOlo"Mf 92 · 1: 0 

UC lat 
IJO 0.00 .400 .400·.110 .110•1.'° 1.'°·l.lO l.20•4 ,llO 4.ll0·6.40 101Al$ 

I 1 0 0 0 0 0 0 I 2 6 0 ~' 11 0 2&l 13 0 0 0 137 132• 1'61 I 4 0 1271 7J4 2902 208 sns I 5 0 0 0 0 0 0 I 6 0 0 299 0 0 299 ............. . ········· ········· -······· 6 1271 1292 3057 1532 71!11 .. 
Pf'•n U:IUltf to cont fnue 
he for Afttnt Ion, ~ to SVI tch c_,,u,e Off • Oii: 00:09:21 

I~ Ult. 1AGI Fil.Ht() IS NOT 
AS L£CIBL£ AS TKlS LABEL, 
lT lS DUE TO THE QUALITY 
vf THE ORICUIAL. 
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It lllE PALf. f llJILIJ IS NOT 
AS l.F.CIBU. AS THIS I.ABE~, 
IT IS l>U£ TO THE QUALITY 
OF TIIE 011.t Cl If AL. 



RECORD Of COMMlJNICATION 

TYPE: Telephone Call 

TO : Bobby Hair.In 
Assistant Director 

Engineering 
Arkansas Departmenc of 

Ht al th 
~01·661·2623 

DATE : 1·2·91 

BOK: 

IF IHl 'ACf. FlUU.lJ IS ~UT 
AS LEClBLE AS THIS LABcL , 
IT lS DUE TO THE QUALITY 
OF TUE ORI ClNAL . 

TIKI: 2: 30 p . m. 

Steve Covan ~~ 
FIT &lologisc 
lCF Technology. Inc 
Dallu, Toxu 
214-744-1641 

SUBJECT: Arkaruas Wellhead Protection Program: Plainview, Arkansas 

SUIOIAl\Y OF COIO!UHICATION 

The Arkansas Wellhead Protection Program wa• approved by EPA Region VI in 
September 1990. At the present tlme , all public water supply wells are 
protected. A~ mile radius exists for every public supply well . 

Hr . Hakin lnfot"lltd th• FIT chat Plainviav, Arkansas does not have any walls 
under protection due to the fact that Plainview obtairu its drinking water 
from Nimrod U.ke. 

I/hen a•kad about perk walls. Hr . Hair.In ataced that they are classified es non· 
community water wells uaed for public conswaption, thus they would be 
protected. 

CONCLUSIONS, ACTION TAKEN OR REQUIRED: 

The cwo walls at Sunlight Bay Park are protected under th• Arkanaas Wellhoad 
Protection Program. 



REFERENCE 39 

IP THI, p,\1.t tlU!i.il IS NOT 
AS I.Ee; lftL£ AS TH IS LABEL, 
IT IS DUI TO THE QUALITY 
OP Tllh UKICINAL. 



.. :? 

l~ 1111 l •1·1 111.Ml!J IS :wr 
AS l.EC IR!.f. AS THIS LABP.L, 
IT IS Dll. TO Tilt QUAL!i Y 
UP Tilt. OR! GISA! . • 

REFERENCE: 13 

-~ice liu•hLa. :ael>@ctor •u~•l"Y1Aor-llacardoua Waato, :SB 

l'.ila kt ea , ~~urooua Wa1u l:11p1ctor, -:'SJ ""'LJ 

" :=s o! Bauro.oua ?!Ateru.1& at C4bot Saai!:.11..., IAad!ill 

iiald l:uipcccou fros toe Ea!orc•-ot i rancb =•oort •n•ral 
• naa of macen.ala at cba Cabot Sanitary LaodfUl. s..,.ral 
o! cba dnaa h.ld 11.bele acec1.os: chat cha d na, wbao Ul!lt1&d, 
..-0\l.ld be baurdoua, 

: Yi.lited cha Cabot ~an1t11n L&ndf!l: oc Pebruary 19, 1981, 
~·~ch RaMy Crubai:., co 1nft9t1Rat• chc o..-..a. '1a obean111c 
:~i=:1-four ~5 gal.loo. o.naa. H"9r&l di:uru ,..re bulged ac ell& 
10.00. -:'ba aajor1c, of :ba o:w.. vera la.baled u Paint acnpper 
or concacc 4dbaa1.... 1'le ab1.Dp1ol &ddnu -. P&lcoo J ae of 
:~::le Rock . 1'1ere vaa o ne dna addraaaad c.o l>naal!Aa Kmu
! &ctur1.Dg, Cabo:. :"lie cop of c ha Ona vaa l.elleled lequer •Kler 
ai.c upura :c haTt burot appro11.aacdy 3/L of the vay dOW11. 

1"° of cba_<l.tl!;:;f of..z-dt a-su;i.p ""« lAnn• .., cbeir •ide 
ud laalt.1AR. -:'bara •• alao .,,.. of the adllaaiva dl'"lm8 chat 
hat O HD l aak!ns: - l&it 1aalad . 

AccordiAJ :o tba landfill oper1cor, :ha df"UIU haft ba9" oa aita 
•illco. before Aui:uat, 1980. 

:le "'8nt b:r Drama.line llanu!ac:ur:.nr :o .,.,,l ain :be o!tuacio:. 
te Chea, Ila •t vicb Suva :'lpcoc ud h i.I !at.lier. Ste ... TiDCOQ 
vu vary cordl&l Alld racaouw. • explained that Or..ai!Ae, 
•• tba •PParant geuracor o! tb& ••ta, vouJ.d be ra.,..,...tbla 
for data~ the ucura of tbe vaata 1D eta dnm Uld, 1! 
haaardoua, diap0ae !t !Ji u aucborhad laodt!ll. 

: aa&.cl tbe Tip too ' a i! tbe1 had _,. ha&arclo,.. -.ca, The! 
rao11ad tbat to tbair "-J..c1.- tbay did oat. I •Kad U they 
''tr• ftltt• of ICIA ad tbe ber.arclou vuce repl&ti-a; tbey 
.,.re aot. ?bey &lao •tatad that tbaJ d id cot r&C&!ft a aot1!i
cat1oo pacbc fnia !P.l. Draaalilla ie a furn~ture -ia<:turar, 
11:1 their procluccioc U.-, tbay bad epr.,. bootba vb.ich ue clrJ 
liltara. t axpl&Ued that tbair p&1ot ruidm -1.d haw to 
be tutad accord1A1 to tbe cbara<:tar1.lt1oa taau ud referred 
tba& to eta Kay 19, 1980, federal laJi!cer. 

Tiie ••1or Tipton cold ua that w could .. t all tb.1.a 1nf11r.eci
!r.,. Ma • ...,u.ra Without botber1n1 bia With it , lie 90c .. ry 
1.peat Vbn t cold b.1a tbe 0.p~c dU not ba,,.. tba raaourtaa 
to tr&clr. tbie a.ti tbat it vu thlt c-racor' • ?'NllOU1biliCT 
cc catel'91na 1! b1a vu ca vac ~ or oac. 



IF 1111. 1• •• 1.1. f 11.'ILU !£ NOT 
AS l.ECIBLE AS THlS LABEL 
IT IS DUE TO THE QUALITY• 
OF THF. \IRIGINAL. 

:.::i1ce uu~hea .. ::uoect:o: z.uoer!:.S.>'f 
"':!.k.a b;::es, P..; : .ccoua ..:u:e ::.soocto:
t'1bru." ~4, !CJS: 
: :"U.lCS at Cabo:. $;m i.t;i!"'-" .. ac~ .. :. 

?s~• !Vo 

: re0uoatcd :!\a: • lc:tc: oe sen: :c ut lt&t~,r wl\&t Dreaalin• 
..,., 1o~r :o co \::..:t. :he \o:as:~ at t,c ":abot Sa:iita:- :..Snc!!.l::.. 

: COntG:~4Q ~_:- l~CYCU: C~ f~.COO Jet AJ\~ •,q:>l&i.n8 Q uh.ct ~'8 
!ounc ano :iov:.~e• h i: :n~t ::ia berrell voulc! hllv• to bo res:ioved 
•nd c!isposcci p:opcr l:-. ~:. !\ooe.,cutt a t11toc! that tllov (falcon 
;1tJ h.Gc some t"n\.' aatarhlc 1 JtO bad'' laac a:um-1" ano orde"ted 
:he varcnou•e :Oreo.an t:> FOt r:.'1 o! 1t. lie eai.d he would h4ve 
:ne uarre~~ nickec uo Ano .enc ul ~ latter conccrt1in~ th• 1t1tu1 
:>: the wn.sre. 

Cabot Sanitc~· Lane!_:: !' .. ~C! t/ 

-----~--
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II' 111~ 1'.\LI. 111.'1£.U IS NOT 
AS LP.GIB!.£ AS THIS LABEL, 
IT IS DUE TO TllE QUALITY 
OF THE ORIGINAi •• 



IF 1111 l'ALf, ti 1.HEO IS NOT 
AS LECIBLl AS THIS l.ABEL, 
IT IS DUI: TO THE QUALITY 
OF Tiff ORIGINAL. 

• ._ N'~&.Ji' 

STATE: OF "AKANSA!>R ERENCE: !l 
::E?~RTMENT OF POLLUTION CON TROL AND ECOLOGY 

.aOOt .., .. ,,ONAL. C"'IYC. ... 0 eo.- •s·~ 

... rTLC llOCllt AflltlCANSAa 72209 

:-~e :.no:-1::~ ~l.E . . ,tt:: 
..,\YO:'", ~:.:y "'!." :.:ibot 
'1t; ~~1:, ::-awer ;~ 
'1bo:, ;r-Ka:laa:s '2J23 

?l~~3e ~':l~: 1 ~1st: =~ you~ ·:~sed 1~n1:1ry :~ndrt~~ ~n 
:ece~oar · : , .~86, :y $ .~. ~:~~!:en ~nd :. •his vt3t: :-•vealed 
~~at -~e :1~t:1ty t~ -~1 a!ose1 out but l~ok:s Plln- ~or~ lt a 
n.1moe:- ;~ ~pots c.:i ortn; 'll ·-:e ":no.l ·ontours >r "he •over . 
-;:-'J r:~ 2:r, t:-eas :hat -:1vP t""!Cfll!'t·:•d ~~nal ~ove:- ,U3t .. ~ :t!!!etled 'J r 
•odded :~ ~~~uce ~~te~ ;er~o:1·~~n ~nd l~achl:~ 6!n&r~t~~n 15 well 
~~ =~ pr~~~~= noll3 ~r~s~~n . 

~hou:~ :~1c~1·~ ~ecc~e 1 ~1c:·r t:l C~P ~r~as :~at have •vL~ence or 
r•cetv:::i ~=~r ~ual::; :)ver , ~~e :epar:~enc r~ta1~s :~e rlght to 
:-equ!:-• ::-r!c:: : .,n b:t d1·1erslon ber:ns or 11tcnes :.:i prevent runon 
-ater or :~e 5uperch1rgtns ~r :he area arrected by ene a:!d1:1on or 
:ov~" •o!:i ;~~•te~ ~;an ~or,al :lose-~ut ~'quL~~~enc3. 

':'he :1·11s:o:: ::as set 1 r:nal •!osure iate ror •ne ~1cll1t:t at 
Septe~oer :5, 11~7 . iowever, !!' rtnal :losur• 13 accc~pl!shed 
prlor :o :nl:s date p!ease sdv!se ~e. 

Ne apprec!a:e your ,rrorts !n accompl!ahtng thls task !'~r your Ci ty 
and \r• ~~are or :he •xpense necessary to acco~pllsh an 
.,n•1! :-::nce~a:!; S">un;i :: !osu:-• 1nd r•all;:e •hat -h11.e t :::ie !':oames 
re nece~si r:t ln iny Jnderta~1n;, ~e rannot set unreal13:tc goals. 

:~ you should need ~dd1:!onal l:lror~atLon o!' :echnlcal \Ssistance , 
!o noe ~es!:1t~ to contac: ,e. 

31ncer! l:,•. 

~ 
Coo rdlnator 
Soll:! Wast• ::tvlston 

JB:J !'s 

cc: Sam McMullen, EPS 
Cit; ;t Caboc ?Lle 

1/ ,--
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If' nu; l'Af.t. fl l.''\f.U Is NOT 
AS L~CtRLl AS THIS LABEL, 
IT IS DUE TO THE QUALITY 
OF THE OMI CINAL, 



Soil Survey of 

Lonoke and Prairie Counties 
Arkansas 
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ff llfl 11.A,.1 Hl)U u I:. r.or 
AS ll.GtKLt U THll LAllL , 
IT IS OUl TO THI QUAl.ITT 
o, rnr oa1G11t1L. 

L'::,.• 

"'=!." 
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about ~ ncnes Tilt 1~m part fl gtty. mou1ee1 s1uy csay 
lhll ex1onds to a deptt\ ot flOOUt S6 1ncho1 Tl'lo 
undertying metertat ,, gtay, mo11led Siity d ay that extends 
lo a doQth ol 72 ltlChH 0t more 

TillS soil 11 tllQh 1n naiwal l..,il•fY and moderate m 
or91n-e manGf conton1 ReaelXln 11nge1 from medium 
acid to neu1ral in me Mace 1aye1, lrom stightly lad 10 
moder1t~ alk111ne in tne suosot. and from nevu11 to 
rnooera1efy aik.allnt in me undeftyW'lg ma1er1N 
Perme1blllty ,, very slow. and th9 avallablo water 
capacity '' high A percned high w11er table is wtNn 1 
foot of !ht surface Jn winter and early 1" sonng. Flooding 
11 fltQuont and normally occurs between October and 
>Jay This sot 5hnnk1 and cracks When dry, and IN 
CllOiS Mii wntn lh9 sod IS wet 

lnc:luoed -.tn ttd sod ., mapiping &e a ttw small 
1tees 01 Cotnmtr~ toils and a few small 11eas ot M>tls 
tha1 have a llfty day sutt~ layer. 

T'hit SOI •I pootty auii.d to a.t1rvated ctops becliuse ol 
freQuent flooding !hat occufl in mos1 ye&1s Ctops lha1 
rtQuite a ll'IOf1 growing season. such es soy'beans. un 
be grown, but flo<Ong IS hketf 10 damage trio crop 1n 
$On'l8 ye~ws 

Th1.s s04I 1s moder•tetr' surted to use at p.,ture ano as 
hayland Wttl'lftt ond tlOOdiing 41e the main Wnitatlons 
to ll'lne uses. Past..-e ptanls lhlt grow -.11 on this M>I 
1nelv<te btrmudlgiass Ind tel fescue 

This SOii., weft s;u1ted 10 use u WOOdland Trees that 
commonly gtow on this toll ate green a1h, swe-etgum, 
wltM hickory, and wat« oak Wttnen ano tJoocang 
teVffft'/ bmll ll"le use OI eql.lllM'T'ten1 In nliMgllng Ind 
hltrvU&ung the "" crop, but ~ J1rni'8t10ns can btl 
pertJaJly OVOfCOl'M by using ~I equ.pment and 
l'\lrvesting dunng !tie dner seasons 

This sot IS HVt!fet.' lirnl!Od lor ...tin Uff'S.. Wetness. 
t.gh sJvink·swell po1en111t, anct noodlog ate 1tvore 
tilT'lltalion1 to 11.t use IS "'" lor dw-elklgs. small 
commeroal bUlldings. IOCal roam and streets. anct sep1.e 
11nk •11tor fiGlds. 0vercom1nig lh4tM 1 :i111b0nl i$ dlft1c:ul1 

"'"""'-n11i:1 aOll .. in c.pabll1ty urn1 1Vw·2 and wooctllnd 
--tygtOUl>:Jwfl 

11- LeldvUt am loam. 1 to 3 P9f'C:tnt 1~"1. This 
deep, t'IMl'ty level.. moc1er1tety well dralfltd IOll 1s on toe 
11ope1 or ndges. bencnH. and 1errace1 1n ine Arkansas 
Valtty Attes. rtnga !tom acou1 20 to 800 tern. 

Typeally, lhe aurlace layer 11 dirk brown 1111 loam 
aboul s 1nch91 ti'llck. Ttwt UPI* Pitt o• lhe 1lbsoi1 ct 
sirono brown 1111 ioem and 1111y clay loam that ex1ends to 
a dt01h of 20 .w.chn The mddte pan 11 vetlowlsh btown 
mottled Silty cl1y loam tna1 e11ends to a deC>lh Of 28 
*hO•. TM lowtf s>art II • brlUlt lra"pen WhlCh .. 
~ DrOwt'I. momeo silry dly !Olm and llft !Olm 
1hat e.xtencts to a depth ot 72 1ncnes or ITIOl'e 

TM tOll ,. klw "' b01h 111tural tem11ry and organic 
matter content This IOf IS very llronc;ily ac:d or strongly 
acid escep1 where 11 hit bl"....,. hmtrd Pttmtabll•tv II 

t I i :\l llL.11.U ~I> Wt 
AS LP.GllU.( AS tH IS L.A&t.1., 
Jl CS DU£ TO TUE QllALITY 
UF THE OJtlGlNAL , 

sJow. ancJ me avtilt bl• water c.apac1ry ct medium This 
lo.I nH • corop• ct. bfl1tte frag1pan 11 about 18 to 36 
tnehff The ~ 1ettnctt 1he penetrabOn of roots and the 
l'M\l6Ment ol waler lhrougl'I lht 1611 A Nfel\M wltir 
table IS wrthin 2 to 3 ftel ol the surl1c:• m wnta and 
early in spring 

lnc:luOtd wilh l tvs IOll in m1pp1ng are ii lew 5mall 
areas of Enoets. Sawy*t, sac:u, a.no T•fl SOiis ano a rew 
S"'-1 areas or IOllS that tr• 11m1bl1 10 Leadvale sods bul 
l'\ave mote aand lll'l lhe pro1"9 

ThlS SOii " w .. tuittd to row crops and winter small 
grain_ itle main crops 11e pastur t. hay, and toybeans. 
Winier smaH Qf'l.il'IS And l.IUCk crops are also grown on 
trJs sod Ero510A •• 1 mod4K11e l\lzard If row crops ate 
giown.. M1n1mum 11a1ge. contour rarming and !he use ot 
cover crops are pracuces 11\at netp ted.let runoff tnd 
contrOI erQSiOl'I This to-t respondS wetl to fert1l1ztt1Qn, 
tt'ld WU'I 11 oa.y IO maintain by returning crop rOllClue co 
the .... 

Th1t sOll 11 wet SUlted 10 use as PH1ure and u 
haytind. P111ure p&an111M1 grow wel on this $Otll 
1nctuoe befmudagrau, bahiagras1, and 1&!1 lt1cue 

Thts SQlll IS..- suited 10 use at WOOdland TrHJ t!\11 
c~ grow on lhlS SOii are aouthein red oak. white 
oek. •no IOl)IOlty pine Thor• are no s.igndJCant •n-.talJOns 
10 woodland use 0t mana99"'1'"1 

This IOll 11 ll"OdOo'11ttv suned 10 most urban usa. Its 
use as seotic 11.nil WUif fietds IS severely kfnced by slow 
permeability I nd wttMSt. lls use as t1!es fOf dwtftngs. 
small cammeraal tuldlll'lgs. Ind k>Cll toadl and srreets 
IS mocser11ety lilT'lltOO bY wetness Low strength 11 an 
addf!Jonlt moderate ltmlllt10n 10 &he uH or lhi1 IOll as 
Siiis 1or aocai to.Ms af'ICI Sltff:ts. Thre$e htn11atlOl'ls can 
generally be ov.-come by P'oP8f •ngineeung dKign and "'-This soll 1s ., ctpabl•ry u"'1 Jle·2 and woodland 
IUIClblhty WCIUP 3o7 

lt-LeHY• di lo•m. 3 to t P9rCenl ailOP9L Ttu 
deep. g.en11y llOPno. modorltety well drained soil ii on 
10. alopn o l nch1aa.. bentflff. and tenaeot 1n Uie 
Arkansas vanev Ar .. s ranoe irom about 20 10 more 
lhln 1,000 IO'ta 

Typcdy, tho sunaco layer 11 datk bl°""' •t loam 
about 6 inches c hlct Tile upper part ol the tubsoil Is 
~'000 btown Slit toam end silty city toam I.hat t.xttnds to 
• ci.pth ot about 20 u"Chts. The ""ddle pein is '(elOwtlh 
brown, mottled silty cl.ay barn lhat elrtends to a depth ol 
about 28 1ftChn TM tow.r pan of IM IUbtOll 11 t bntt1e 
l'agipan which 11 mottled ytloMsh brown. hghl brOWftlSl'I 
gray, Ind 1tronca brown lllty clay iOam and Mt loam 11111 
ewiends to a ctepth of 72 Inches or mote. 

Tl'lill IOll IS k>w 11'1 bOlh natural llRl!ty and organ.c 
matter c::onient lhls P 11 very suonoiv acid or tttongly 
acid uoepl 'ftt'lefe 1t N• been 1111'18d. Penneab*ty 1s 
llOw. Ind the ........ b6t wattt capaoty II tntd11,1tn, This 
sod has a compac1, brittle frt~an It M>oul 18 lo 36 
ilnd'\oH. Thi oan 1estricts tht penettatiOn o1 roots and the 
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M P~tJO C!an!$ rr·•~ Qt "1 At1 on hi tail 

ine'\dJ ~"' ~7"' ilt'llJ ~ 
'hit SOI 11 • 'hilfifd • vM H • ooo.ra T '"°' U\I: 

COf"ll'n:t't . Q'C"• O"I ?nrS ... btilor'r r-"9 ... ,.. ...... 
aN:J ~..,... rod ~ .. ,..,. .,. no 99"• re ~ 
lO • OO<»>'IO USO Of ina"O~I IM 'IOt 

"M • 11 l'JIOOC"fale', W'fd 10 ~t l#t~ usn 
~•!.HPlCUr.11.f i.>t!~dlh4'ff't todt,IO• 
per~t-rand "' ~ ll'-WH .. Wlb° '•flll'O• 
mooe-tatery IWn t."d tf ••tMD ' \.,:W ti •1ct kr W"6ll 
c::~oa.1 ou;ao.nq," l!'IOCkta'llt",. o bt " 'J'l("IS 
MIO SiOOe ls VM iH ._.~ l;J!t ICKM fOAtl't t1'11 t Nit t 

lftOOOfal ¥ I ""'tf'G br •r' "'"° kl'"" "'•""""' r 
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JNAnotllO"f1"9"9'omllO 12f'1Cf!i91"'~,,... 
I~ l'UI of 1 ~YR ,,..,. ~ 4 01 S., ..._, Cl'V<lt"9 ot 2 01 
t or 11 Mt,_,,. ot IOYR "-... ol 4 arid CfWOl"IA ~ 3 or 

'tl'lt I P'0'1'0"Nl,_,.Ol 7S'YA <v ... ot •or~ anCI 
~ ot 1 Of • T t•U9 • '*"t flN U'Ot iOef'fl OI M -;:. ---~tr. B t'IOf'llOf\NI..,. ~ ~ 
J ~YR 'IMllfOf 4 Of, and Cl'WOl'N ol • T.nire.shne ...._,,IDlf"' ~mt~ 'Olin. ...._ao"" or•tvdlr ..... 
Kobel Mrlet 

f"'I MIMI ...... (.ONllll ot dHP. PoOftt' ct".....a 
•«°I ....,.., petfftiNbil tQltl \Ml IOl'mllO In Cl.lvoY 
•'1•Vf'I on wtw1·• A"* t>CMtom land 1roa1 Thete IOlts 

11• Ofll lll'Old Kalt end " 61Cfeuic>nl IMt were 
... ... pi~olNW,.,.eRIV9fandltl~ f~ 
"Ill~. pttd'M ., • .., ~ .. ,. lft '#ll'lllf' and...,...,."' 
tP'f'l9 Thi naM vtiQt'ltiOn unoer \lllflleh lheM tots 
ff')!ll'lfO wH mnl'CI "910W00d I01"4 Sk>POI If• 0 to 3 

~=-.... \)I09•~ 81.tOCllted '#Ith 
~~. Jaelloort .no Oubbl IOllt Commtf'C. '°''· 
.. ..,.... - 11119'111' hoghll tleYaliOlls. have 

~::i~.-:c:"'-::~:., 
*"lllOfll. hlVe I hne-.-.Y control MCM>n and .,. W.
;Ja.ned ~ iOlla on lllfflC .. II~ ....... lllOtlS ... -,--or~-rJryclay ...... OlO 1 _, 

lll'Oll.lt\1flltldinNSE1/4NEtl•NEll4MC 10.1 • 
~ A • W ,_ ..... Co.wiry 

Ao-010 • """* oettr. ••'f'I" brOWf" (tOVA "''')and .,.,. .,._ ... .,...,,brown ( tOYR 312') •t; ct.: I loltn. 
..V. Int ...,,.,......, bk:IO.Y llNCVt twm.. comnor\ 

""'-~----ll•t-" lO 20 ""'* Ollk Qll'I \10VA 4111 rJl'f dly. __ .,._ 111""9-17•YR 

~·---..-......~ ,,.., ........... fOIClb,ll'"Jlace90l"I 
... .._ ....,......ncnoor«......ct -------in;~•--110VRS,1lf/llfr.,.,_ __ _,.......,..,_,110V10 
" •• ena Mong tirown 11 'YR $11) Ind.,...~ 
,_... flw\9ey,..,....,.........,. ~ 
--.,~ .,...tnl\ ........ f'OOll. ~ 

_ .. _____ _ 
... ~::::..~=''' ""YCllY 
~=-=~~.-:')=~OYA 
::"'..:,::-... -:-~ _, 
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concreaors;. ~ tNC>- tuim. t"OOlfl/lllllf •"*"""" 
-wavy~ 

Cq-56 10 ;2 incr.. Vay (IOVR 51 IJ tMy Cllr COftlllO"I 
mec11n osarct,...,,,.. twowfl ttOYA St• 9'l"ld 
516) ilf'ld .cronv Df"OIM' f1 SYA S16I mott• ....._ 
fine~ l*ldY sen.cu• Nm COffW'l'O'\ w 
ar.:t meOum mJ). ooncr...onL ~ Dtetli. 1ten1.. ---The SOii.am r.:MeM r..- from lbOut 3110 to 

nc:hel ReebOn ranigtt Worn rnedllm acid to MUWlf'" 
the A hOfttOn. tJOm ~tly IOd 10 mQdlfalely .,....,. lft 
the e hon:Zon . .oo tom nMNli to n'Odlf1lttt ai\.llint .,. 
... cnonzon 

The A hOnlOf'I rarign tom 4 10 I lll"IC:hft 111 \.-C:~nnl 
Thi A nonzon hlS,.,,. QI: 10YA vlliue ot :J Of' ... end 

crvoma ot 1 °' 2 
The 8 hOnlOn Ml hut o4 IOYR va\le ot .. s Of 6. 

and Cf'WCWN ~ t Mottlet lf'I lhadH OI brOWft end y.eow 
r•noe trorn lew to COtNnOI'\ Tt•t\IJt Ill l"Y day '°'"' 
....... ,...,, .. dl'I 

Tht C hOraon " "'"''" 1n c:okw 10 1ne 8 hOnlon 
Tt•tur• IS Mty Glay IOlm lilfy cit.,. Of ctay in IOMI 
pedOnS. te•t!.l'e l*Ow • dee>lh ot 40 lf'ICMI " 1.n1 sanctv 
k:NlmOf ailt 90lnl 

Lelldvale series 
rne lNCW•..,... conttttt ot dff9 modtr•tety...,. .. -.-1*-·--"-lOgonlly

SOlls U\11 tormed "" '°8lfly mat8"111t TheM to*I ll't on 
coe sklipet of ri0g9. 1>enen.t, 1nd terr aoea "°' It'll 
M.11n1M V..., .,.._ The N'INI wget.lliD" IMldtf whth 
"'9M IOft tC)m'lld WI$ lft).0 "*'°"'°°° l<lfetl Slopet 
ronge...,,,,1l0tpoicenl 

l.HOtllt .,.u, •• 9909'~ •UOCllled wth Amv 
E.-.. Sowyet, S-.0. -- ""'Tah- Amy ..... ... -.......... -.. --..... -. .._~-.,.---·-__ .,.., ........... __ _ 
on __ .. ,,.. ...... ~-----
O'l ... llCllOM. ,.,. • ~ control MC1tOft " dO "'°' -·--- ... -..,., t.gf'9 in~ do nae hive• "**' T.._ toll. on 
~at~.,_.. ...,. ..... IQl'n9lllllllNI --Tyeoai-ol~ .. -310•-
~9'tatilld9'MSW114SWll4HW114MC 11 T 
SN R 1ow .......... eo..nrr 
~toS ___ lloYR41:1) .. "*" __ .,.,..,.....,. ___ ,...,,., .... ------Bl--111011 ___ 17S'nl51tl .. -__ _.,..,--.-

c;ofninan tf'llt f'OCli& ... ,.. OOfM, wongty ead. _ _,,....,.wy 
8211-11l020 ___ !7SYA5111 ..... 

dayloam.--~-



._ ........... ~-·-- .. -.. PtOt. ff'* fli't rQGll,, .._ W oorw 'ttlf)' "~ ......... .....,.........., 
1221-:ZOIO>t- ,...........,_llOYRS 61Mly 

Clly INrft ~ ,..._ ~ paywt Ol'OM"i and 
llrOng twcwn ft'IOCUff 11"1 lhe io.... -.... «l'llft 
fl'OCMtl. ~ ~ blodo:y 1'11'1.c:Ue ..,,,. 
OllCfl7' Mtnc1 da'f NIM on rac. 01 '*'9. ,__ t.,.. 
per" ttw fJN dltl concr9Qftl v«y , .. ongty aoo ..... -~ lbt-teio .. _,.. -lhbrowoC10YRS/0)9"1y 

----....... 19'1.,_ pey I •OVA 8,zi-"'""II- (1 SYA 5 61 
rnon"H we1k cowse Ottll'l\IK ~ ao moo., .. 
"*""' ano 001tM ~ IJ6ocky •Sruc1uf•. 
,."'- llt nit Pltcfty dJIMCI day '*"t on fleft o: 
'*21 n1,,01N 1M11"11 Ol O'IY f10YR 911) S.1 IOam 
l>t'IWMn pr''""· common '"" Porn. few ,.,_ dat'k 
0t0ti¥t'I llld black C~llOM Y1ty Strongly acid. 
111'.oua.I wlvy bounoaty 

8 •2-'I 10 '11 ~~~brown (10YR 
SI• 5161 °'9"1 --pey llOYR 0111 . .,.., 
Jtrong Dre>'*n (7 5VR 518> !Wit IOem, we1ti COVH 
Pl..,,,.t'C P1rflng to mocwatt meoum IUbl,...., 
l>IOtky ••rucll.M'•. hrm, br111le: Pllcf!y dt1W1Ct ctay 
llll'nl Ol'I IACef Of Pfdl, N"OW Mimi ol gtly (10YA 
111 t wty city IOlm Dittwetn pm.rns,,, common tine 
pote1. tew , ..... dalk. btown ano b&Kk concre1JDns.. 
~ l lrongty IC»d 

TtM ~m llhlckntll 11noe1 lrom ttlOul 50 1<1 mc>r• 
in.an 12 inc:n.s The Ototn to the ''aois»n ranges •om 
•bOul 18 10 36 .nc:htt RMCbOn ri IM tOll 4 aw~ 
Kd Of vtty llrc>ngfy 8CIO lflfough0u1 ere.pt whtrt iwned 
T~ A hon.Ion,.,,.. lrOflt .. toe incnet 1t1 lhC:Mna 

rt1e Ao MnlOn Nit hw Of IOYA ¥11Ut Of • flt"1 
ctvome Of 2 0t l or 1t hit ,_,. or 'OVR. -..iu. of 5. ena 

·-.. 3 ,,,. 81 Ind 9~ hot1,_ ........ 04 IOYR <W 1 SYR 
"*Ille Of S. Md Cf'ltemt Ol lor I Te...e 4 Mio.,, 
....... ""Y Cloy "'"" 

TN 8 1 noNQn t\ff ftl.llt Of IOYA <:x 7 5YR vM Of$. 
Wtd C~ of I Ot I Ot IO'lte ~ '9Ca I ml.In! 
COiet Ind .,. f""Olled lft ~ ot ClfDM'\. ,,..,.. and 

"'" '*"-"• .... lout Ot ~day lolm. 
'TheBl~C~ .._.IW...,.._,......_...,.. -._u.,.lh- ,.,..,.._,day...., 

or_., oar 

Uniter_ ... 

ThoLA•--.. ---.,.._.,... ____ IO __ 

--.... - .. "*"r-.. - .. -------... ---- n.o ... _ WOl'lltOf'I ~ ~ ,_ llQlll b"*2 ... ~ 
fWOiwood tofMt ~ ,.,... ~ tZ ID 2'5 petCenl 

Lnt• M1111 n geogrlOl'IU.iiy IMOC:lllMicl W1ft E"°"' ....,.....,__ E.-..-... ._. 

~":.:.~ ..::':' ~ 
CO'*'OI MC10't and ... Illa l:l'liltl 20 "IChtl 0Ho 10 -,_._ .. Lr __ __,,,,. ___ .. _ .. ....._E--~- 12to2S 
~ 11apet,. n 1 woooeo ., .. ., Int 
~'5W114NE114 MC 22 T .. N R 1ow ~ 

A1-0 kl'"'*- Olt\ bro-ri CtOYA 4131 taonv ~ 
unoy-. - -111or•Aor '""""'•· ""'Y 
......... lltQA 20 P91'ceflt tanONoN ftlQl'"tfttl l to 
tt 1nCNs or mew•"'~ •. common tint roo.a, 
•lrOogly - ..... ....,. ...__,. 

81-t lo 12 n:hn. I~ twow" f7 $YR S10• 1ne ~ 
loam.. welk medium ~ bioctiy •nic-ture. 
vwy f!llble. lboul 10 PW09nl by~ Mil'ldl~ 
fragmllntt 3 IO 10 inc:nea #'I dtamtttt lew I_,. roott., 
..,., lltt>ngly IOd. CiNt WIYy bOundl/Y 

B21- 12 IO 28 ""'1el. Yt'- tld 15YR 5181 llndy 
dly loam, modef• bt tnedll.m &uaengiulat blocky 
•tructur•: fnlble. Pllehy •l'wt Clay fltnl on PtOt. 
lbOul I 0 Pltt4tnl by ~ .. ndtlOM fllQmWlfl 3 
IO 10 inches., ct.Imel.,, v..-y 11'°"9')' Kid C"Jti,f 
wavy boundaty 

83-28 10 38 -· ~1111•Id15VR 5101 loom, 
common - dll"'1c;I ••onv bt_ ,, 5YR 5101 
and Pll'e bfown (10YA 813) moltiQ, WNl mldlUm auba,...., ~11.y •lrUC'•1.1t• ffllDle. IOOul 10 
peircent by ~ Mindl1one ltagmtn11 3 eo 10 
inches tn dilt'flet• • .,.,... •trongty ac.ct. 1brup1 

"'-~ A-'38 IO •O- -'-bedtOC> 

The IOlltm llltcknlla - Olpl1' "' a.drool '""90 ..... 
20 co "° lfllChM Aeik11Cn .. ¥et) ·~ ICld Ot ..__...._, 

The A hon:lotl 1'11nQ1N tFom c to t incn.. n lf'ldneu. 
The A 1 ho'llon hU tl..ie ol 10VA ~ of 3 or ' ano 
d'rorn1 of 2. 3. Ot ' Tht Ao honzon. .... .,,....,... ,_ 
nut Of 1ovR . ...., Of ' · ~ crwome Of 2 3 or' "'" 
......... IOYR. -Ol5.-........ 0l3 S....0 __ .,,112_..,..,_0llOVR ._ 

of S. and crwom. Oil 3 or ' eo... .,..,,.,_ N1• i.o 5 
I02S_O,_ol ... A-

The Bl l'ICn:mn ,,_ ,.._ o1 1 5YA ....._ 01 S ano 
ctwor-. °' e OI c "" ..... °' SYA vaM ol .. or s end - .. • .. e.r....,. • .,,. _ __ ...,. 
...... or ..... Tllll1121- ....... 0l2SYAOI 
SYR. V-... Ot' OI S. Md CfWolne Of I Of I r.,.... e -day ...... day .............. c-.. ._ 
"*9upat:lft.M;ha IO~o,~ Ofhll 
ano1121-. 
The83_ ... ._._IO_°'"°B2t 

honlotl "'° CICnLW'I nrot'IM ... lhecMI ol '"° brOwn 
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I>" THt PA<..t >UJ1£.I> 1& NOT 
AS UGIIU AS THU LAHI. , 
n IS on: TO ?HF QUALITY 
or tHl nJtlCUAL. 
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IF IHl t'ACt flt.Ht:D I:, l'IOT 
AS L!CUU All IHU I.AHL, 
IT 1$ DUI TO THI QUI.I.Ir/ 
OF THI OIUCIHU. 



[J. ecology and u environ~en!? inc. 

Job Nu'"ber ------

r 

u 1m i'A1...l • lU1tJJ u. toiur 
AS LICIBLK ,\ft nu LAHL, 
IT •• nut TO THt QUALITY 
f1F THI:: ORtCIMAL. 
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E & EJobNLITQir 

U 1Hl: tAGt FlLHUJ !$ t-:OT 
AS LEGIBLE AS THIS LABEL, 
IT IS out TO Tiit QUALITY 
or THE OllGUIAL. 

Telephone Coda NLITQir ---------

Sile lllatne --------

City/Stale ---------

roo ________ _ 

PAN _ 

ss10 __ _ 

SlatVFinfsh Dato ------

Boo~ _ . ol 

: a E Eme<gencyAO$pOl!SeCon1or (716)684 8940 
: & E Col'J)Orate Center (716) 634 8060 
EDTOX Ho'"'"' (501) J70 ~ 
• & E Safety Dull-(Home): (716) 655 1260 
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l r• \ 111 j'At.t t J l.illiLI ld Nor 
AS lKCJILt AS THIS t.AHL. 
IT IS nus TO THE QUALITY 
0' THE ORIClHAr.. 
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Jf mt. i'ACF. >'IL.'lLU lb ~CJ I 
AS Ll>.18LE AS THIS LAltl, 
lT IS Dllt TO THE QUAl.ln 
or ffft Olllf.flMAL . 
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It 'Jiil l'A1,f. JIL.'it:IJ t!> r.01 
AS LICll1.1 AS Tlllt 1.AltL, 
IT 11 Dtll TO T11£ QUALin 
or Tiii OllClNAL. 
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rr lHE PAi.:f. JllJ(£D IS Not 
AS 1.r:cuu A" THIS I.AHL, 
IT lS our TO THI QUALITY 
or Tffl OllClNAI • 



P('olo~n and t>O\ ironmenr. inc. 
'Q"A"WSHm OAlLAS TIXA$J!2C1 ·n 2•4.t<Q-1 

~~ ....... -
N I N O& AJfDUK 

TOt !d Sierra, lttlon VI JtPO 

'l'DUJ It. ff • .C.lone, Jr., FITOH ~/~ 

l'llOMJ Mh~a•l llat son, PIT Cbe•ht f u.,. 

D1An 1 rebruary 14, 1991 Ttl>: F06-9011-17 
P.oH: Pil0274SAF 

SUIJICTJ 5c'rHnlna st te Inapectlon llork Plan 
Cabot l.&ndl 111 
C.bot, l.oftOk• County, Alt 
(AJID91Jl69215) 

1 t Ult.; PAc..t: HUI Ill NUT 
AS LECtllt U THIS LAH>. , 
IT IS DUI. TO TH& QUALln 
or THE Ol!GINAL. 

Attached I• the Scrtent,,. Site Inspection Vork Plan of Cabot Landflll. 
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(AID9832'927S) 

Pnpoud ly 

Jtldllul Vacsoo, PIT 0.-Jac 

kolacY Md E.a•ir..-ac, Inc • 
..,, .. n 

rettnaary 14, 1991 

ecology and emironment. inc. 
••......, ITIWn. DAU.Al. TUAI JS»t. re.. J'M.1Q.., .................................... 

JF UIE IAl.t: J1LHIU lit Hur 
AS Uf.lllf: A!C nus I.AUi., 
IT IS nut TO THE QUALITY 
OP THE ORICIHAL . 



I._. THt l'AtL 1-'UJUb lli ~t>T 
AS UCUL~ AS THIS I.AHL, 
IT IS DUE TO THI QUAlln 
Of' TH.t: Oil CI MAL, 

Thh Scrffninl S l te Inspect Ion 'Jork Plan va.s pnpu~ by £(01oCY and 
lnwlrOtlMnt. lac . for the £.nvirotwe•tal Prot•ctlon Aa:enc:7 un•er Contract 
_.,., 61-01-7141. 



TABLI or IDITDnS 

1. n m ocucnOll 

1.1 SClllDltNC SITE tllSPECftOll OIJECTI\1£5 
I. 2 StTI DUClllPTtO.• AND KISTOU 

2. - -S.U"1.IllC DATA 

2, I SOUllCI VAST! CKAMCfEllIZATtOll 
2, 2 CM~ VAUit PATRVAT 
2,) 51/llPACI VA'!U PATRVAT 
2.4 SOIL IXPOSUIIE PATRVAT 
2.) All rATHVAY 

J, SAllrLillC DATA 

), l IXISttllC IJIALTTICAL DATA 
J,2 S .. PLillC KITllOODl.OGY 

4. PIOJICT~ 

4.1 UY PEllSOlllllL 
4 .2 LIVIL or 1rr0tt 
4. l COMM\lfITl RIU.TIQN$ 

notocraph• 

If IKE '""' f IU\W lS i•or 
AS tt::CtlLI A! THtl LAHL, 
IT IS out TO no· QUA! 1n 
or THI: ORIGINAL. 

1-1 



rtrr• !!!!! 
Site l.otattoa ,__., 

Sh• Ske1ch 

Sup le Lout IOA ""' 

FICUUS 

11 THt: iAt.t JllJ!IW l• NOT 
AS 1.EGULI AS nus I.AHL, 
IT IS DUE TO T1fr QU41.!TY 
or THt OllCINAI.. 



Ta~•· !.!.!!! 
Supllna LOcat tons aiut boon.ale 

Level ot tffon ft'>urs 

IP lHt! t'AGt: r1tJ1lt1 Ii >tul" 
A.ct L'.CIBL! .u nus Ult.I., 
tr ts DUE TO Tii l QllAllTY 
or THI ORIGINAL . 



I. IHnODUCl'lOIM 

flt• lcoloa and tnnro ... nt, Inc. (E' £) ••1ioa YI Flelcl ln•••tt1at t04I 
fea• (Flt) va• lHkH by th• U. S. F.n•tronMGtal Protection i\cM(.1 ( l,A) 
~n4er Ttthntcal Dlnc:th• 0.C\l.Mnt (TOO) F06-9011-11 to de: .. lop che Vork 
,hn tor the Scrttn1n1 Sit• ln.s~c:tictn (SSI) or Cabot L.t.n4fl11 
t.w>91l2692Hl tn ~bot. Looolto, County, Acwsu. 

1.1 SCUfllDIC SITI £JCSnct'IOll GIJICl'IVllS 

T1'tt SSI enluatel tht potential dsb a.1sodated vlth hazard~• vane 
1tneratlon, 1tora11 and disposal at the 1ltt. It expand• upon data 
collected ~h.-rSns th• ' "lt•in.ary Aasessaent (PA) and ldtntU I•• data 
11p1 . lnfo~tlon obtained durin1 the SSI aupportl tht •na1e .. nt 
decillon of vhether th• st tt prce:etds to the Ltulnc Sit• ln.apec:tto. 
(LSI) or rec•h•• th• chssifle:ation of "o Purtber Ace.ton under tht 
Superhnd Me:nd..-nu and leauthorhation Ac::t ($.U.A). 

1. 2 srn oucurr1c:»1 AMD atsroat 

C.ltot Landfill ta locat.d l/4 •il• ve.st of the north end of Villi• ltay 
Road tn Cabot, Lonok.• County, Arkan•••· The h••l dHc:irtptlon of th• 
landfill property la Lot 1. Lot 2 and the southvHt quarter cf Lot 'of 
S•c:tion 6, Tovn1hlp 4 North , lanae 9 llelt. The 1•01raphlc1l coordlnatH 
are 14•59•45• north latitude and 92•01°0011 vttt lon.1ttude (Piaur• 1) 
(Rel. 1. p. I). 

The landfill (rtsure 2) vaa prlaartly used fot the dbpo1al of do•Htle, 
e:OMtrdal and•lnstltutlonal va.sus. The alt• vas purchaaed by th• Chy 
of C•Mt for use as a •untc:ipal landfill. The area of the lit• h 
118.2' acr••· The Stat• P41r•itted 6.4 acres fot landflll uae ln 191) 
and approvtd an additional 8.5 act•• ln 1981. A etat• lntpectlon 
(June ?4, 1980) found th.at tht landfill had extended beyond ltl 
per•lttff or approved boundarlu. The actual alae of tbe lancUlll la 
not t.novn (•et. 1, p. 1). 

C.bol Landflll va.1 cited by tM State fot exc.eedtnc S"l"'lued 
MQMarlH, leachate problH.S and ovenll poor c::on4hltin•· A atate 
ln•pectlon on February 19, 1911 re•ealM )4 SS.1allon dn.a. The 
.. jorlt)' of the •~ vere lal>tled paint atrlpper. s. ... eral dniiu wn 
Malctnr et the tndt. The 1hlpplac addrtH for th• dnaaa ••• Falcon Jet 
of Litt le lotlt, Arlt.an.au . On• 4..-- vu hMl .. Drtaalln.• llaayfac:tvrlq, 
Cai.Gt . Arb.tins The dr...,. "u l abelH lacquer •••hr aM had ti.... 
burned. l\tO dr•• of h'\valt £-2-Strlp 1oer• testlnc on their etdu and 
h•k•l\I· nor• vas Also 011• df'Ull of adhtstve that had Men ltalllrc 
( .. I . l, pp. 1-2). Tht druu -.re •-•od tc .. tho ludllll by the 
doosltor at t~• reQ\Mll o f the City o f Cabot (hf. 2). 

A rt1•d.nt aeac the landfill staled that the.re h an a.ba.MonM veU 
beneac91 th• l a.Mflll. le also c hllled that then an 1pd .. 1 locatM ln 
the l aMfll l. A Stat• •rent •••pe<ted that tbt.a vaa the uu.•• of the 
le•chate ,roa1.. (hf. 1. p. '2). The abiandoned vtll MlNCH to a 
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FIGURE 1 
SITE LOCATION MAP 

CABOT lANOFIU. 
CABOT, ARKANSAS 
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1F IH • \1 I &Ul.Ul &S ~or 
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IT lS .Dl't TO Tlil QtJAt.1rY ' 
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SITE SKETCH 
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Jf HI A.Gt. F hJCLIJ IS i.or 
A-1' l.EGll!IU AS nus I.AHL, 
er IS DIJ[ ro THI QU.tl.lTY 
lH" rHE OIUC.UIAI .• 

farah&u•• (Pr•vlou• ovrier). The hir.t.ou.se '"-J d..,lhh~ and dcpot:ht>d 
In the hnd f lll . Th• "ell "'•• pluqed and ts ao1 lontM In elt~r of 
the l andf1U•1 c•lls ( ltd . : ). 

tl11t•1 dlspoted at the s ite "-r• supposff to be co•erecl datly "I t1' sh 
tndiet o f c .. ,..ct.-d sol l. 4 final cover (tvo feet of '>V-fNCtecl 1011 •M 
tour tnclll•t of topsotl l :..as tupposM t o k> applied arMt •...Sed ai 
c lotuu . The landHll v u 15% closff ~ Ottc..O.r 22, 1986. rtul 
cloture vis tchffulitd tor Mpte--ber U. 1'81 '>' the Arka.nN• Depen•nt 
ot Pollauo" Control and Ecoloay CADPC,£) fll:•f 1. p. I). 

2. - - 5.lllPUJC DATA 

The tlT PA of Cabot Landfill vu 1ut.lttltd to the EPA Ort October J1, 
t•.a. Thie PA conttttl'd of • Hardi of EPA filet. bacltcrO\ln4 d1u 
c•U•tt ton ancl tar1et tdtnt ff tu lion (Jtef. 1 ). 

Th• rn on-she ritcoMatasal'lce tn1pectlon vas conductt-d o" Janua ry 16. 
lt91 to Identity potential vaste sources, collect bacllcrountl da ta , 
14ent tty tar1eu and fonMJIUe the supltn,a plan. A photo1rap.htc lot of 
the inepectton b attached H an Appe:ndht to thlt Vorlt Pla.n. 

TM follovtna ••ctlona brl•fly characterhe sources and •t1ntton 
p.athvays, and ld•nttfy back1round and she envlron•ental d11a that 
uuln to be collected or verified durina the SSI. 

Th• OAly pot•at ial on-ehe source is the landfill haelf. There are no 
knovn CDCLA-cleCintd vatee1. Thh vi ll be addruHd dudnc supltna. 

Z.Z CI04n VA.TD PATBVAT 

C.bot l.al'ldft 11 appean to HiU upon toils of the Hldvay Ccoup (Te rtiary 
Period). T~ Mldvay Croup is defined •• 1 clay conflnlni1 layer which 
doe1 not yleld vuer to velb. The HSdvay Croup is uMerlain ~ 
P• lHaolc roelu:, u:ndlfhuntlattd 1a.nd1tonu, 11\ales, llHstonee ud 
'10I 011lte1 . ThJ1 layer 1enerall1 7leld1 lue than 10 ••llon1 a •lnYu to 
ve lla (ltef. l. rtsure J.0-1). Tett hole 9 ( NVl/ 4, Hll/ 4 , INl/4, S• c. 
11, T.4" • l.9V) (Lonoke Cou.ntyJ exhlbtu these chara ctartulcs ( l•f . 4, 
p. ll). rrt-ry drink tn1 vuer standards are uceedff br velh In t he 
area vhtch uttlhe tertiary aqutten ( ltef. ), Flrure S.0-1). 

The fau that the velh in Che area are fev, lov y1e ldtn1 . and o f poor 
q~llty red"c•• tile l•ponanct of the 1round v•ter pat~vay a• an area of 
co~ern (Ref. 2 i let. l ; l'ef. 4). 

2.J S ... J'ACS VATD PAftVAT 

LearMte froa tile luclflll could uter Four Nth trffk , vhich Nn• 
adJactftt to t-he land ff 11 and travels tbrOUfh an unpopulaud area 
(Jel. II. 



2.4 SOil. UPOS"9& PATSVAT 

1(1 I HL 41£ tlLN.lJ i:t NC.tr 

A.It LF.C nu Al TtU s LAat I • 
lT IS 01'! TO TIU: QCAl.ITY 
U, THf'. flllC1HA1.. 

E.tltren.ce to 'h• len4flll i lnhtbh.d by • alnal• 1•t• "hi<h bloclt1 11\e 
prhue roa4 to th• sue. Th• location h U:Mt• and the landfill 11 
""' ftn<M or cu•r4e4 . 

~ 1r0Ut1cl cover ls thid and hHhhy. Stns.sH •ece tatlcn coul.t no' ff 
fQll.Jf\d ·~•r• oa-slte. 

Durtnr th• on .. 1tet rttonnaiuance inspection, th• PIT n.oted that there 
vas no odor of aunictpal vaste. The site does not ap"ar to be a aource 
of volattlt or p.u ttculate air contaitination. 

Analytle1l data and tfl• :iropostd 1uplln1 ••thodolo0 au d•1crtbed ... , ... 
). I WSTillC AIW.TTICAL DATA 

tfo analyt1,al data could b4: located. 

J.2 9.UIPLIMC llSTUOCOLOGT 

The pathvay of 1c•at•1t concern ls the surface vuer. There 11 a lov 
probablltty of •l1rat Ion via th• eir. aoil and around vat er rout••· The 
objaetl••• of aaaplln1 .re thre.efold1 to identify any on .. •tt• 
c:ont .. tn11lon and deteralne contaaJna.nt •i1ratlon thnush the colhctlon 
of IOU and Hr face vater supl•si to detenJne vhether Cabot LandU 11 
potH • c.hreat to any •udac• vater body1 and to deteraln• vhetMr eny 
hasarcll to vorkers and n .. rby n•ld•nt• ex ht. 

t'ht PIT QrOPo••• th• colhc:tlon of .sh 1urfaca v•t•r, ••v•n toil ar.d 
thrH around Vlttr •••Plta, includin1 backa-rot.1nd and required duplt(:•tH 
(Pl,.rt l) (Table IJ. A trip blank v!ll be Included vlth uch Ht of 
v•t•r 1uolt1° 

V•ttr Md toU aaapl•1 vl 11 be collttted lo deteralne vhlthar 1oll 
cOftU•lMtlon edau, vhttl'Htr off-site •i1Tatton ha potential prHl• 
aM "'•ther tM clo.-un of the landfill bu btft SUC:(:Utful. 

All ftt ld atti•hles "tlt l>e coMuctl'd ace:ordtna to PIT Field Sa•plS111 
SUM.rd Operattr.a Proctd1..1rts. 

l•J peuon.nel, leYel of effon aDd e:~altt relations are addrt11td 
... ov. 
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SAMPLE LOCATION MAP 
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CABOT, ARKANSAS 
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or THr OAICINAL. 

--



SNIPU -"Vt 

V) 

•• 
vs . , 
V) 

SI 

S2 

$) 

s• 

SS 

SI 

092 

09) 

DV4 

TUU! I 

U ltu l'Al.f. tJUltJJ JI\ NCJT 
AS LEGIBLE AS TNIS LAll:I., 
IT IS D~t TO TH! QUALITY 
ur THt OJUGtNAL. 

SAllPLillC LOCATIOllS - IATICIW.I 

Spnn.c el 

Stun •l 

Sprtnc '2 

Stu .. t 2 

To M 
deurainH 

Trip llank 

Stock Pond 

Sprln1 11 

Str••• tl 

Sprln1 12 

su ... 12 

To 1M 
duenilne4 

Stock rood 

Doetsttc Vell 

0-.Stlc Vdl 

Trip tlank 

To locate soi ... ble contaaiunu at •~rce. 

To tdtntU)' any .soluble contulMAt1 tN.t 
are capable of •t1rat loo t Oii the IO\lrc.e. 
DoV1'.JTldlent . 

To locue soluble coruaatnan u at l«Nrce. 

To locue aolu.ble cont .. ln.nta dovn1radte1u • 

Duplicate. 0.....-ntity of vater vlll t>. the 
ltal ling fauor. 

QA/QC control . 

To deter11lne If th• pond h•• b .. n 1ubjected 
to leachate conta•tnatlo~. 

At source. To dtttr•ln• it the 10 H holda 
contaetnancs that aay b• attributed to the 
landf 111. 

Oovn1radhnt. To det•r•tne If there h11 
been any ataratlon of contaalnanta fro• the 
sourct. 

At source. To dtttr•ine tr lhe toll l\old.s 
contaainanu Utat .. Y be at trlbut•d to the 
land Ult. 

Oovnsr•dh:nc. To deter•lne U there h.a• 
bfftl any •l1ruton of co•tuJqnU homi the 
S01'rce. 

DupJlcate. At the lCK.atloa of V,, 

lact1rourwl. 

To dotora1no H tho po.ct hu b.on •uttjocted 
to )1uc.hate contul n.at ior 

~pllute. 

Loc.atlon 10 M 4uen lne4. To be u.s.t u a 
b.ac.karound suph. 

OWOC control. 



4.1 --

1 f 11•t. 1·1tc;t. r1111t.1J I) t.or 
AS U:CllLI AS THIS LAllL, 
IT JS bl'! TO TUI OWJ .. ITY 
OP THP OUCINAL 

The Flf Project Leader for t!us ln•esuiattoa is Mtchatl \iauon. "-• 
ProJttt LA&dtr Is respon1tbl• for o•trSHln1 1upllns al'td oU ·•it• 
ac11Yl1i••· Othtr ttu Mmbers incl..ttte tlte Si1e S..fe1y Officer. vti.o h 
responsible ror 1Urt<ttnc 1he tiealth and safety protocol. al'MI thret 
.ddl uonal rn •nbtrt \l'M> v111 cOtMl:.rc:t ia•pltq and dtcftlUUlnatt°". 

""'• IPA ••1ln Vt ProJt<t Officer for thl• h•t•ti1atlon h a.nolOM J. 
C.~elt.1. 

The IA•t l of Effort (LOI) hovr• an ltsted In Table 2. Suplta1 I: 
1thed11hd for the Vfflt of ltliuh. •. 1991. 

4.3 ~ UIAnOllS 

Ptr1on1 reque1th~ 1ht laforutlon vlll bt lnnructff: to 1-uMlt a 
Prttdoe of lnfor•llon Act a"uut to: Frffdo. of tnfor .. tlon Officer, 
U.S. &PA 1te1ton VI, 14&.S loss Avtnue. O.llu. Texa s 15202 .. 2733, 
lttporttre vtll ff instructt'd to contact the Office of licur,.al Affatn 
at 21416U 2200. 



TAllLI 2 

LIM!L or &P?att llOUIS 

~ 

fl le Search 

kevh·v of l'lle Jntora1t1on and Pr•;aaratlon of 
the Jrfarra,lwe S~ry ot o.u Caps 

Ofl·She aeconnahNn<e ln•peC:ltOD 

O.v•lop Work Plan 

Collect DS Non °S..plln;1 0.ta 

Collect ns S-pllnc O.ta (Pield S..pUn,a) 

0.4./0C of CLf O.ta 

Prepare Pinal RtPort and HRS PreScore 

£dllln1 

Oraftln1 

Mbullan9(>;U• 

It' lHt l',\(,t, l'll.,"lr:D ls NI.IT 
.lS l!CllLE AS TillS LAJEL, 
IT IS DU! TO TIIE QUALITI' 
or T~! OUCIMAL. 

latl•t~ LOI louu 

24 

l2 

l2 

)2 

zoo 

80 

l4 

16 

Pl.a 10% Contlncency 50 
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